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PREFACE TO THE SECOND EDITION. 


In preparing a Second Edition of this Manual I have 
carefully revised every j)ago, and have niad(i such 
additions — particularly in respect of the anatomy 
of the brain — as seemed called for. In order to 
enable the student to tost his knowledge after 
dissection, I flave introduced a series of sectional 
views of tlie limbs and trunk, and Jiave for this 
purpose availed myself of the able assistance of 
Mr. G, E. L. Pearse, Demonstrator of Anatomy at 
the Westminster Hospital. In illustrating tlie 
anatomy of the convolutions of the brain 1 liavo 
employed the drawings illustrating Mr. MarshalPs 
paper on the subject, with that gentleman’s permis- 
sion. In conclusion, I have to thank several 
teacliers of anatomy in various parts of tlio king- 
dom for kind suggestions, and to express a hope 
that the work may prove of service to students of 
anatomy. 

CHRI8TOPHEE HEATH. 


9, Cavendish Place, W. 
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[x preparing this work I have constantly borne in miml 
the reciuiremcnta of the Student, whose time for anatom- 
ical study is limited to two or, at most, three winter.^’, 
and have endeavoured, for as is possible, to simplify 
anatomical details without omitting any. With the view 
of giving interest and practical importance to anatomical 
study, I have called attention to those leading facts which 
bear directly upon the practice of Medicine and Surgery, 
and especially the operations ; and have not scrupled to 
assist the remembrance of mere anatomical facts by those 
artificial aids which many years^ experience has proved to 
be useful. The order in which the several regions are 
dissected is that which 1 have found most convenient for 
the Student to pursue. 

The Illustrations are from various sources, and I have 
to acknowledge the liberality of Mr. Erasmus Wilson ; 
MM. Ilirschfeld, Levoillc, and Bailli5re ; Mr. Fergusson ; 
Mr. John Wood; and Dr. Savage, for permission to em- 
ploy drawings from tlieir respective works. The original 
illustrations are from drawings by Mr. J. T. Gray (for- 
merly Demonstrator of Anatomy at the Westminster 
Hospital), of recent dissections made under my own 
superintendence ; and my l)est thanks are due to that 
gentleman for the care and skill he has displayed. The 
engravings were entrusted to the experienced hands of 
l^essrs. Butterworth and Hoatb, 

1 have to acknowledge much kind and able assistance 
from Mr. W. F. Teevan, Demonstrator of Anatomy at 
the Westminster Hospital ; Mr. C. W. B. Bell, late De- 
monstra#)r, Trinity College, Dublin ; and -Mr. Gray, in 
revising the sheets during their passage through the press. 


September, 1864. 
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MANUAL OF PEACTICAL ANATOMY. 


mmoDUCTioN. 

By Practical Anatomy is meant the study of Anatomy by 
dissection of the dead body, in contradistinction to Do* 
scriptive Anatomy, taught by lectures, diagrams, and 
preparations. 

In dissecting, there are four principal objects to be 
constantly borne in mind by tho student : — 1st. The im- 
pression on the memory of those facts of general anatomy 
taught in the lectures. 2ud. The study of those parts of 
the body more especially concerned in surgical attbetions 
and operations. 3rd. The education of the sense of touch, 
and of the hand in the use of instruments ; and 4th, the 
education of the eye in the knowledge of the several 
tissues of the body, in various positions, and under vary- 
ing circumstances. It is to assist .the student in these 
requirements that the following work is designed, and 
every effort has been made to present the facts of Anatomy 
in such a manner, that they may be most easily grasped 
by the mind and retained by the memory ; it will be 
found also, that as far as is compatible with a work of 
the kind, attention is drawn to all those points which 
have especial interest in the practice of medicine or 
surgery, and directions are given for tho performance of 
many operations which do not seriously interfere with 
B 
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or injiiro the dissection. The education of the eye is a 
gradual and tedious process, but one which is firetty 
certain to be satisfactorily accomplished if the student 
do but usg his hands properly, and therefgre a few words 
on the manual part of dissection may not be out of place. 

First, as to the instruments requisite for dissection. 
A case containing six or eight scalpels, two pairs of scisso'rs, 
a pair of dissecting forceps, a set of chain-hooks, a blow- 
l)ipe, and a probe, will enable the student to make all 
requisite dissections, silpposing that he is allowed the 
use of a saw and chisel in the dissecting room. Great 
variety exists in dissecting cases, both as to form and 
expense, but so long as the instruments themselves are 
strong and good, the simpler the case the better. 

Scalpels for dissection are made of two principal shapes ; 
in one, the edge is bevelled to the poi^it, the back being 
straight ; in the other, both back and edge are bevelled to 
a point midway between the two. The latter form is pre- 
ferable for most purposes. The blade should not be more 
than an inch and a half long, and mo^r double-edged, but 
the material of which the handle is constructed is a 
matter of indifference. 

For all ordinary dissection, it will be foqnd most con- 
venient to hold the scalpel like a pen ; but for cleaning the 
fascia oft’ muscles, and following out small nerves, it is 
better to hold it reserved, so that the hack of the knife 
may be against the tissue which is to be preserved. In 
making the first incision through the skin of a limb, or in 
any other position where a long incision is required, the 
kuifo may, with advantage, bo held und&r the hand, by 
which the wrist has more play, and the student has the op- 
' portunity of practising a mode of holding the knife, which he 
will find very useful when operating on the living body. 

. The forceps should be broad at the extremities and 
coarsely serrated, so that it may retain a firm hold on small 
portions of tissue. It is very important that the forceps 
should not be too strong in the spring, for in that case it 
becomes so fatiguing to the hand that it is impossible to 
continue its use for any length of time. 
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Thp forceps should be held lightly between the tluimb 
and the first and second fingers of the left hand, which 
may be steadied by resting the little finger on a neigh- 
bouring part. 

The chain-hooks should be strong, and bent in the di- 
rection of the thickness and not of the breadth of the steel, 
as is sometimes done. These latter are very inferior, 
being liable to be unbent under any considerable strain. 
Care should bo taken that the chains are firmly linked, 
and that the central ring is sufficiently stout to bear any 
force that may be applied to it. The scissors should bo 
large and strong, and it will be found to be advantageous 
to have one curved j>air, whjeh is very useful in preparing 
the ligaments. Sounds and staffs will be recpiired for the 
purpose of practising the introduction of the instruments 
into the bladder ; hut these are found in most dissecting 
rooms, together with saws and otlier large tools rccpiisito 
for dissection. * 

The student will do well to bear in mind that lio will 
probably bo c<alled upon in after life to operate on the 
living body, the only true preparation for which is careful 
dissection ; he should therefore, as far as possible, conduct 
all his dissections as methodically and with as much care 
as if operating on the living body, and by this means he 
will do much to fit himself for his duties as a actical 
surgeon. 

In removing the skin, the first incisions should be 
made at once through its whole thickness, and a corner 
being held with the forceps, the knife is to be carried 
with a sweeping movement beneath it, the edge being 
towards the skin and the back to the fascia, which should 
be left smooth aud uniform. The under surface of skin 
neatly reflected is white, and the tissue beneath it more 
or less yellow. 

In cleaning muscles, it is essential to have the •fibres 
stretched and rendered tense, which may be accomplislied 
by moving the limb or applying the hooks. A muscle 
should invariably be cleaned along its fibres ; the dissector 
beginning at one edge and advancing steadily to the other, 
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and thus reflecting a cqjniflete layer of fascia ; the^kuifo 
being held with the back to the muscle, to avoid injury 
to it. The attachments of a muscle (origin and insertion) 
should beftiiost carefully followed out ; but it is important 
also to clean the fascia from the whole length of the 
muscle, or it will soon look dirty. 

The arteries of a subject are usually injected, and it* is 
impossible to follow out all the minute branches without 
this assistance ; but opportunity should be taken by tho 
advanced student to repeat his dissection upon an uuiu- 
jected subject, in which tho relations and appearance of 
the parts more closely resemble those of the living body. 

The main trunks of the nerves and their principal 
branches are readily followed out, but their minute rami- 
lications l equiro more time and labour than a student can 
attbrd to bestow upon them. • 

The student should bear in mind that his manual 
labour is only a part of his duty, afid will bo thrown away, 
unless he at the same time study the description of the 
part upon which ho is engaged ; he should not therefore 
carry the dissection further than ho can learn the 
description on tho same day, and at the subject; and 
should if possible re-peruse tho description in tho evening, 
and always on the iie^tt morning, before carrying the dis- 
section any further. 

In order to preserve a part, it is essential that 
tho dissector should himself secure tho skin around 
it with a few stitches, and wrap it with dami> cloths. 
These may be dipi)ed in some preservative solution, 
or common salt may be grated finely over the part. 
This latter, however, destroys the colour of the part and 
its smooth appearance. A dissected part should be 
sponged over daily, when it is uncovered for fresh dissec- 
tion. 



PART I. 

DISSECTION OF THE ARM. 


\_The Student h requested (oread the * Inf rodneihn' htfore eom- 
meneing the dUsectionf unless he has done so pn'riousti/.~\ 

<» 

Before beginning tlio dissection, the student should 
make himself fully acquainted with the external configura- 
tion of the part, and the relations of surface-markings to 
deeper structures ; and if he has already dissected this 
region, he should make the incisions necessary to expose 
the several arteries in the positions in which they are 
usually tied, according to the directions which accompany 
the description of each vessel, taking care not to disturb 
the tissues unnecessarily, and to stitch up the incisions 
without delay. 

The curves of the clavicle are generally seen with ease ; 
but the finger should bo carried along the bone to note 
any irregularity denoting old fracture, and to trace its 
articulation with the acromion process of the scapula. 
The stemo-clavicular joint should also be examined, and 
if the arm is freely moved, the extensive range of motion, 
in that joint will be better appreciated. The develop- 
ment of the mammary region will vary according to the 
sex and age of the subject. In the case of a female sub- 
ject, the advanced student should notice the conefiition of 
the nipple and its surrounding areola, as indicating pre- 
vious pragnancies or the contrary, and may advantageously 
piuctise redloval of tho breast by two elliptical iucisionsi 
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one above, tho other below the uip]:)le, taking great 
care to remove the wlfole of the breast, and net to 
leave any glandular tissue attached to the skin or the 
deeper strjictures. 

The roundness of the shoulder will be found to depend 
upon the i)rojection of the head of the humerus beyond 
the bony arch formed above it by the acromion and 
clavicle, and in a thin subject the head of the bone and 
the bicipital groove may bo readily felt when the arm is 
rotated. About a lingerie breadth to the inner side of tho 
head of tho humerus, and indistinctly felt on account of 
the muscles attached to it, is the coracoid process, and 
the relation of these bones in health should bo fully ap- 
preciated. In a muscular subject, a long, nearly vertical 
groove or dimple at this point marks the separation be- 
tween the deltoid and pectoralis major; and another, 
seen occasionally extending oblicpiely from near the 
inner end of the clavicle, marks the division between the 
sternal and clavictilar fibres of tho latter muscle. By 
lifting the arm and drawing it from the body, the anterior 
and posterior boundaries of tho axilla will bo made pro- 
minent, and the fascia extending from one to the other 
will be put ou the stretch so that the finger cannot be 
pushed into tho armpit ; whereas if the arm is brought to 
the side the fascia is relaxed, and the finger will readily 
reach the head and neck of the humerus, with the great 
vessels and nerves to their inner side, and internal to 
theso again, the wall of tho thorax, with probably some 
lymphatic glands. 

The brachial artery and nerves can be traced along the 
inner border of the bicops to the bend of the elbow, and, 
•the shaft of the humerus can be readily felt. In front of 
the elbow h a hollow, corresponding to a space to be after- 
wards dissected, and occasionally the superficial veins 
stand out prominently, in which case venesection should 
be practised. The prominent internal condyle of .the 
humerus and its relation to the olecranon process of the 
ulna are readily seen, and the ulnar nerve can be felt 
between the two points of bone. The rounded external 
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condyle, with the ridge leading to it, can bo felt in most 
siibjelfcts, as also tho head of tfie radius, which should 
be rotated, that its relation to the condyle may be bettqr 
appreciated. ^ 

In the fore-arm the radius can be but little felt, except 
at its lower extremity ; but the olecranon process and 
shar]> posterior margin of the ulna are always to be dis- 
tinguished even in very muscular subjects. It should be 
observed that the ulna is the more prominent of the two 
bones at its lower end, whilst thS end of tho radius is a 
litfte lower down than that of the ulna ; the styloid pro- 
cess of each can be readily distinguished. The tendons of 
the flexor carpi radialis and flexor carpi ulnaris are usually 
prominent, and serve as guides to the radial and ulnar 
arteries, which may be felt (if injected) to the outer side 
of each tendon, f^ie metacarpus and phalanges are to be 
examined, and the advanced student may advantageously 
amputate one or two fingers (middle or ring). It is to bo 
borne in mind that the transverse markings on either 
the palmar or dorsal aspect of the fingers, form no guide 
to the articulation, which is always nearer to the nail. 
When the finger is bent, the prominence at the articula- 
tion is due to the proximal phalanx, and tho joint is 
below that point. The best rule, therefore, in amputating 
through the phjjangeal articulations, is to bend the 
phalanx which is to be removed to a right angle with 
the one above it, and to begin the incision at a point 
midway in tho thickness of tho upper phalanx, cutting 
transversely to a corresponding point on the opposite side. 

The limb should be carefully bandaged from the fingers 
*to the middle of the upper arm, and only uncovered as 
may be necessary in the progress of the dissection. 

[The arm being drawn away from the side, an incision 
is to be made half an inch to one side of the median line 
of tho sternum in its whole length, and to be j^nefl at 
right angles by another running along the whole length of 
the clavicle on to the acromion process, and thence in a 
vertical direction half-way down the upper arm. Another 
incision is to be made transversely from the ensiform 
cartilage, ana must be carried beyond the posterior fold 
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of the armpit. The large flap of skin thus marked out is 
to be reflected towards* the arm, the dissector on, the 
right side beginning at the lower end of the sternum, and 
ofi the left side, at its upper extremity.] 

Fig. 1. 





1. Pectoralis major. 

2. Deltoid. 

3. Anterior border of tho laflssi* 
mus dorsi. 

4. Serratus oiagnus. 

5. Sabclaviua, right side. 


3. Pcctoralis minor. 

7. Coraco-brachiulis. 

8. Upper part of the biceps, 

' lowing its two heads, , 

9. Coracoid proQjss of the sca- 

pula. 




PECTORAL REGION. 


9 


Beneath the skin is the subcutaneoas fascia, which is 
often Very fatty in the female. fl?he mamma will also be 
exposed (an incision being carried round the nipple, so as 
to leave it attached to the organ) in the female, or its rudi- 
ment in the male subject. In a well-developecJf body the 
fibres of the platysraa myoides may be seen arising from 
the fascia below the clavicle. 

The Mamma, or breast, is a gland of very variable bulk 
lying upon the great jDectoral muscle, from which it is sepa- 
rated by a quantity of loose cellular tissue. Its base is nearly 
circular, and usually extends from the side of the sternum to 
the margin of the anterior wall of the axilla, reaching from 
the third to the seventh rib in the vertical direction. Near 
its centre and at a point opposite to the fourth rib is the 
mamiUa or nipple, around which is the areola of dis- 
coloured skin, the tint of which becomes darker as preg- 
nancy advances. The nipple may be shown to be pierced 
by numerous small lactiferous ducts by introducing 
bristles into their openings, and its skin is thin and 
delicate* 

The gland consists of numerous lobules bound together 
by tough cellular tissue, and having a quantity of fat 
interspersed between them. Each lobule is abundantly 
supplied with bloodvessels and has a separate galactofer^ 
ous duct. These last converge towards the nipple, and be- 
neath the areola become straight and somewhat dilated 
so as to form lacteal sinuses. 


10. Serratufl magnus, right side. 

11. External intercostal muscle of 

the lifth intercostal space. 

12. External oblique. 

13. Its aponeurosis ; the median 

line to the right of this 
fiumber is tlie linea alba; 
the carved line to its left, 
tlte linea semilunaris ; the 
transverse lines above and 
below the number, the linem 
transversce. 

14. Poupart^^ ligament. 

15. External abdominal ring. 


16, Bectns muscle of the right 

side brought into view by 
the removal of the anterior 
segment of' its sheath ; • poa .• 
terior segment of its sheath 
with the divided edge of 
the anterior segment. 

17, Pyramidalis muscle* 

18, Internal oblique. • 

19, Conjoined tendon of the in- 

ternal oblique and trans- 
versalis. 

20, The lower curved border of 

the internal oblique muscle. 




10 


PECTORA.L REGION. 


The arteries of the breast are derived from the thoracic 
branches of the axillary •artery, from the intorcostAl ar- 
teries, and from the internal mammary branch of . the 
subclavian, which runs dpwn the back of the sternum. 

Cutaneous Nerves and Vessels. — In. the superficial 
fascia on the front of the chest are the anterior cutaneous 
branches of the intercostal nerves and arteries. They ap- 
pear at regular intervals on each side of the sternum as 
they pierce the pectoral muscle, and are of small size. 

The terminations of the descending bi’anohes of the 
superficial cervical plexus may also be found beneath, or 
piercing, the platysma and crossing the clavicle in the 
positions their names imply, viz. sternal^ clavic^dar^ and 
acromial, 

[The Pectoralis major is to be put on the stretch by 
drawing tlie arm from the side and supporting it at a con- 
venient height, its fibres are then to be cleaned from below 
on the right, and from above on the left side.] 

The Pectoralis major (Fig. 1, t) consists of a sternal 
and a clavicular portion separated by a cellular interval. 
The sternal portion anses from the whole length of one 
side of the sternum and from the cartilages of all the true 
ribs except the seventh, and is connected below with the 
aponeurosis of the abdominal muscles. The clavicular 
portion arises from the inner or sternal half of the anterior 
boi-der of the clavicle, and is separated by another cellular 
interval from the deltoid muscle. The two portions are 
united at their insertion into the anterior or outer edge of 
the bicipital groove of the humerus, the muscle being 
folded near '.ts insertion, so that the sternal fibres pass 
behind, and reach higher up the bone than, those from the 
clavicle. The deeper portion of the insertion is more 
tendinoi% than the superficial fibres, which are closely 
connected with the deltoid. 

The action of the pectoralis major i.s to rotate the 
humerus inwards and then cross it over the^chest, and 
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the upper fibres may slightly assist the deltoid in raising 
the arm. If the arm were fixed above the chest, the 
muscle would drag the trunk upwards, as in climbing. It 
may also act as an extraordinary muscle of inspiration 
when the arm is fixed, as is seen in the case of Asthmatic 
persons. It is aupplUd by the external anterior thoracic 
nerve and partlj^ by the internal anterior thoracic nerve. 
In very well developed subjects, muscular slips are not 
unfrequently ‘found lying at the side of the sternum, and 
superficial to the pectoralis, witb which they may have 
some connection ; but they are more frequently continu- 
ous with the sterno-rnaatoid muscle. 

The Axilla. 

[If the arm is well drawn from the side the boundaries 
of the axilla or armpit will be readily seen, and if the 
skin has not beefl already removed from the posterior 
boundary (latissimus dorsi), it should now be turned 
back. The strong deep fascia will be seen stretching 
from the pectoralis to the latissimus dorsi, forming the 
base of the conical space known as the axilla : and tho 
student should again notice that it is impossible to thrust 
the finger deeply into the space so long as the fascia is 
stretched by tne extension of the arm, but that when the 
arm is drawn to the side the finger passes into the space, 
and can feel the axillary artery (if injected), and the head 
of the humerus paiitially.] 

The lateral mUaneons branches of tho intercostal vessels 
and nerves are to be found behind the border of the pec- 
toralis major by carefully dividing the fascia parallel to 
the ribs. The first intercostal nerve has no lateral branch, 
but six lateral branches from the upper nerves (from 2nd 
to 7th) will be found appearing at the side of the chest, 
between the digitations of the serratus magnus. Each 
lateral cutaneous nerve, except that of the second, divides 
into an anterior and posterior branch which turn forwards 
to the pectoral region, and backwards over the latissimus 
dorsi respectively. 

Tho lateral cutaneous branch of the second nerve passes 
down the tuner side of the arm to join the nerve of 




[All the fat is to be removed from the axilla, and the 
muscles cleaned, so far as they are exposed, care being 


Fig. 2 —The Axilla. 

1. Cephalic vein. 

2. Pectoralis major. 

8. Deltoid. 

4. Pectoralia minor. 

Long thoracic artery. 

G ObUtjuuH externuH.' 

7. Alar thoracic nrtory. 

8. SerratUB magnus. 

9. Median nerve. 

10. Latissinius dorei. 

11. Axillary arter>'. 

12. Posterior thoracic nerve. 
18. Coraco-brachialis. 

14. Long sabscapular nerve. 


(Drawn by J. T. Gray.) 

15. Uliiar nerve. 

IG, 'J’eres major. 

17. Internal cutaneous nerve. 

18. Subscapularis. 

19. Nerve of Wriaberg. 

20. l^abBcapular artery. 

21. Biceps. 

22. Middle subscapiilar nerve. 
24, Intercosto-humcral nerve. 
26. Basilic vein becoming nxir 

lary vein, 

28. Muscnlo-spiral nerve. 

80. Triceps. 
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taken not to injure the axillary vessels (particularly the 
vein)* and nerves, which are t(P the outer side ot‘ the 
space ; fior the posterior thoracic nerve, which runs ver- 
tically upon the serratus magnus, about three inches from 
the edge of the pectoralis; nor the subscapuhir vessels 
and nerves at the edge of the subscapularis.] 

The Axilla is a conical space between the chest and 
ufjper arm, and has the following boundaries : — In front is 
the pectoralis major muscle, with the minor beneath it ; 
behind are the subscapularis, latissimus dorsi, and teres 
major muscles ; to the irnner nde is the serratus magnus, 
with the upper ribs and intercostal muscles ; and to the 
.Titter side the upper part of the humerus and the coraco- 
biachialis muscle. The base of the cono has already been 
ween to be the axillary fascia stretched between the 
Ulterior and postyior boundaries, and the ajjea; will now 
be f 'und with the finger in a triangular interval between 
the daviole, tho upper border of the scapula, and the 
rib. The great vessels and nerves lie along the outer 
boundary of tho space, the ai’tory being between the 
nervous cords and the vein to their inner aide, whilst tho 
branches of tho aii ry take a general direction towards 
the thorax. On tho inner side of the space, and imbedded 
ill fat, Qve tho glands, ten or twelve in number, which 
receive tho lymphatics from tho mamma and arm, and 
which may thoreforo be extirpated when diseased, or 
incised when suppurating, without danger to tho large 
vessels. 

Opportunity is to be taken, before any further dissec- 
tion is made, to expose the lower part of tho axillary 
artery thoroughly, as that is tho portion of the vessel to 
which a ligature may bo ax>plied. 

Surirery. — To tie the axillary artery: the arm being 
drawn away from the trunk, an incision, three inches 
long, is to be made in the length of the limb, at ^ distance 
behind the edge of the pectoral muscle equal to one-third 
of the whole widt*h of the axilla. On dividing tho deep 
fascia, the^ largo axillary vein will come into view, which 
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must be drawn down and held aside, when the large 
nervous cords will be Seen, and a little dissection will 
expose the axillary artery placed deeply. between them. 
The aneurism needle is to bo passed from below (in this 
position), i. e. between the vein and artery. 

[The pectoralis major is to bo divided vertically aboiit 
its middle and reflected, when branches of tho acromio- 
thoracic artery and the external anterior thoracic nerve 
will be seen entering its under surface. The pectoralis 
minor will now be exposud, with the long thoracic artery 
at its lower border.] 

The Pectoralis minor (Fig. 1, 6) is beneath the pecto- 
ralis major, and therefore assists in forming the anterior 
boundary of the axilla. It arises from the anterior ex- 
tremities of the third, fourth, and liftli ribs, an inch from 
their junctions with tho cartilages, and is imerind iritn 
the inner side of tho coracoid process .of tho scapula, 
thus crossing obliquely the axillary vessels and nerves. 
The pectoralis minor would draw the coracoid procesarand 
scapula downwards, hut is principally a muscle of inspira- 
tion, taking its fixed point from the coracoid process, and 
so raising tho ribs. It is supplied by the internal anterior 
thoracic nerve. 

The Costo-€oracol<l menilirane is the strong fascia 
seen immediately above the pectoralis minor, where it 
covers the axillary vessels and gives passage to the 
acrornio-thoracic artery, the cephalic vein, and tho ex- 
ternal anterior thoracic nerve. It is attached to the 
coracoid process, to the lower border of the clavicle, and 
to the first rib, and when divided will be seen to] cover 
the axillary vessels and nerves and to enclose the sub- 
clavius muscle, lacing continued for some distance on the 
vessels, the sheath of which it strengthens. 

The SuliclavluM (Fig. 1 , 5 ) is a small muscle which 
arises by a tendon from the cartilage of the first rib, and 
is inserted into the groove on the under surface of the 
middle third of the clavicle. It is a depressor of the 
clavicle, and is supplied by a special branch of the brachial 
plexus above the clavicle. 
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The sheath of tho axillary vessels is derived from the 
fascia 411 the neck, and passes beneath the clavicle. il> is 
strengthened by a process of the costo-coracoiJ mem- 
brane, and is gradually lost upon the vessels. 

[The pectoralis minor is to be divided two inches from 
its insertion, when the axillary vessels and nerves will be 
fully exposed and are to be cleaned. The small nerve 
emerging from between the artery and vein, and entering 
the pectoralis minor, is the internal anterior thoracic.] 

The Axillary Artery (Fig. 2, A) is the continuation of 
tho subclavian, and extends from the lower border of the 
first rib to the low'er border of the insertion of the teres 
major. In its upper part it is placed deeply in the axilla, 
but its lower portion has been already seen to bo com- 
paratively superficial. The artery is divided into three 
parts, viz. first, or that above tho pectoralis minor ; 
second, or that beneath the ])Cctora]is minor ; and third, 
or that below the pectoralis minor. 

First 'part (from the lower border of the first rib to the 
upper border of pectoralis minor) has in front tho pccto- 
ralis major muscle and the costo-coracoid membrane, and 
is crossed by the cephalic and acroraio- thoracic veins, 
and external anterior thoracic nerve ; behind^ it has the first 
intercostal space, with a digitation of the serratus magnus 
and the posterior thoracic nerve (external respiratory of 
Bellj; to its inner side is the axillary vein, and to the 
outer the large cords of the brachial plexus.'^ This part 
of the artery gives off two branches, the Superior 
Thoracic and Acromio-thoracic, 

Second part (beneath the pectoralis minor) has in front 
the pectoralis major and pectoralis minor; behind^ at a 
little distance, is the subscapularis, with tho posterior 
cord of the brachial plexus ; to its inner side are tho vein 
and the inner cord; whilst on the outer side are the 
cccaco-brachialis and outer cord of the plexus. The 
branches of this part of the artery are the Long Thoracic 
and Alar Thoracic. 

Third part (from the lower border, of tho pectoralis 
minor to the^lower border of teres major) has the pectoralis 
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major in front, except at the lowest portion, and is also 
embraced by the two heads of the median nerve, ‘Which 
itself lies for a short distance in front of the artery ; 
behind, it lies upon the lower part of the subscapularis, 
the teudbn of the latissimus dorsi, and a small i)ortiou 
of the teres major muscle, together with the musculo- 
spival and circumflex nerves ; to its inner side is the 
axillary vein, with the inner head of the median nerve 
(for a short distance), the ulnar, the internal cutaneous 
and lesser internal cutaneous (Wrisberg) nerves ; to the 
outer side is the coraco-brachialis muscle, with the outer 
head of the median, at first, but lower down tho entire 
nerve, and also the external cutaneous nerve, until it 
pierces the coraco-brachialis. The branches of this por- 
tion are the Subscapular, Anterior Circumflex, and Pos- 
terior Circumflex. 

Brandies of the Axillary Artery (f'ig, 3).^ — 

1, Tho superior thoracic (3) is a small branch supplying 
the side of the chest about the first and second ribs, and 
anastomosing with the intercostal arteries, 

2 ^Th.Q acromio-thoracic (tkoracicorhunieraria ; tkoracic 
ajQis) (]) is a largo branch arising from the artery at the 
upper border of the peotoralis minor, and immediately 
piercing tho costo-coracoid membrane to divide into three 
sets of branches. One set runs forAvard to supply the 
peotoralis major, a second backwards to the acromion 
process and shoulder, and the third downwards in the 
groovo between the peotoralis major and deltoid by the 
side of the cephalic vein. 

3. The long thoracic (5) runs along tho lower border of 
the poctoralis minor to the side of the chest, where it 
supplies the mamma (and is hence sometimes called the ex- 
ternal mammary artery). It anastomoses with the internal 
mammary, intercostal, aud subscapular branches, 

4. The alar thoracic (3) is a small branch to the axillary 

Kt 

* I'he brunches of the Axillaiy Artery may be kept in mind by 
tho word SALASAP; thus; — Superior thoracic, Acroiiiio-tlioracu*, 
Long thoracic, Alar thoracic, Subacapulor, Auterior and Posterior 
circujnfiex. 



THB AXILLARY ARTERY. 


17 


glands. It very seldom arises directly from the axillary, 
but gSnerally from one of the oth* r branches. 

5. The subscapular( 1 5 ) is a large branch which runs along 
the lower border of the subscapniaris muscle the sid»j 
of the chest with the long subscapiilar nerve, and then 
supplies the adjacent parts, and anastomoses with the long 



Fig. o,— The Axillary Artery and its Branches, the Peotural Musdu.s 
being removed (drawn by U. E. L, Pearsc). 


1 . Acromio-thoracic artery. 

2. CoBto - coracoid membrane 

with cut axillary vein. 

3. Superior thoracic and alar 

thoracic arteries. 

4. Cephalic vein. 

6. LoJig thora<*ic artery, 

(5. Axillary artery, 

7. PectoraliH minor (cut). 

8. Musculo* cutaneous nerve. 

!). pGctoralis ^ajor (cut). 

10. Median nerve^ 


^l, Serratufl inagnuM. 

12. l^osterior circuiiitlcx arkry. 

13. Posterior thoracic ncivt!. 

14. PectoraliH major. 

15. Subscapular ariery. 

10. Ulnar nerve. 

17. Dorsalis scapula: arftry. 

18 liuernal cutaiiccus uur. 

19. Circumflex nerve (drawn 

down). 

20. Nerve nf Wr/sherg joiiie<l by 

intercustodnimeraL nerve. 
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thoracic artery. About inch from its origin this artery 
gives off a large branch, the dorsalis scapidcej which*winds 
round the lower border of the subscapularis muscle and, 
after giving an infrascapular branch, disappears through a 
triangular interval, bounded (as seen from the front) by 
the long head of the triceps, the teres major, and the 
subscapularis. 

6. The anterior circ\imjlex is a small branch which 
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winds round the neck of the hun^^rus beneath the cot* i.’O- 
brachialis and biceps, which it supplies, giving also a 
branch up the bicipital groove to supply the shoulder- 
joint. • 

7. The posterior circumflex ( 12 ) is larger than the an- 
terior, and winds behind the neck of the humerus to supply 
the'deltoid, passing through a quadrilateral space bounded 
(as seen in front) by the teres major, subscapularis, long 
head of the triceps, and the neck qf the humerus. 

The Axillary Vela lies to the inner side of the artery 
for the greater part of its course; it is formed, at a 
variable point, by the junction of the basilic vein with 
the vence coniites of the brachial artery, and having re- 
ceived branches corresponding to those of the artery, and 
the cephalic vein immediately below the clavicle, it ends 
in the subclavian v(jin. 

Brachial Nerves (Fig. 4). — The large cords of the 
brachial plexus are derived from the .0th, 6tb, 7th, and 
8th cervical nerves, together with the 1st dorsal, which 
make their appearance in the posterior triangle of the 
neck. The nerves coalesce and divide again in an irregular 
manner (see Posterior Triangle of Neck), but the result is 
that they enter the axilla as three cords, lying to the outer 
side of the first part of the axillary artery ; lying to the 
inner and outer sides of and behind the second portion of 
that vessel ; and the' several branches derived from these 


8. Cord formed by 8th cervical 

and Ist doreal nerves. 

9. Pectoralis major (reflected 

10. Internal anterior thoracic 

nerve, 

11. External anterior thoracic 

nerve. 

12. Origin of subclavins. 

13. Pectoralis minor (reflected}. 

14. Internal ciitaneous nerve. 

].■>, Axillary artery (rmt). 

16. Posterior thoracic nerve 

(Bell). 

17. Muscuio-cutaneous nerve. 

18. Origin of peoloralis minor." 

19. Median nerve. 


20. Nerve of Wrisberg, 

21. Coraco-brachialis. 

22. Intercoato 'humeral nerve. 

23. Ulnar nerve. 

24. Subscapularis. 

25. Brachial artery. 

26. Lateral cutaneous branch of 

3rd intercostal nerve. 

27. Middle anbscapular nerve. 

28. Short subscapular neree. 

29. Long sabscapular nerve. 

SO. Pectoralis major (cut). 

81. Basilic vein. 

32*^ Serratns magnus. 

38* Latissimus dorsi. 
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trunks, and now to bo examined, more or less suvroimding 
the artery in its third part.* 

I ( External antfirior thoracic. 

Outer cord . . < External cutaneous. 

( Outer head of median. 

/ Inner head o£ median. 

\ Ulnar. 

Inner cord. . . J Internal cutaneous. ' 

( LeMJor internal cutaneous. 
Internal anterior thoracic. 
^ / Musculo- spiral. 

Posterior cord . / rircumilex. 

‘ ( Three subscapular nerves. 

The several branches are to be thoroughly identified, 

and their relations to the vessels ascertained (vide Axillary 
Artery) ; but the description of the majority is more 
conveniently taken at a later stage of the dissection. 

The External anterior thoracic n^'ve (n) is a small 
branch derived from the outer cord, going to the under 
surface of the pectoralis major, which it supplies. 

The Internal anterior thoracic nerve (lo) is a small 
branch from the inner cord, which passes between the 
axillary artery and vein to supply the pectoralis minor 
and communicate with the preceding nerve. 

The Gircumfex (Fig. 3, 19) is a large nerve from the 
posterior cord, and lies behind the axillary artery for a short 
distance, leaving it then to accompany the posterior cir- 
cumflex artery through the quadrilateral space already 
described, and wind round the humerus to the deltoid, to 
which it will be subsequently traced. 

Three Suhscapular nerves (27, 28, 29) are derived from 
the posterior cord. The long subscapular nerve is seen 
at the lower border of the subscapularis muscle accom- 
panying the artery, and ends iu the latissirnus dorsi, 
sometimes giving a branch also to the upper part of the 
teres major. The two shorter subscapular nerves will be 
better dissected when the arm is removed ; they enter the 

* The brachial plexus may consist occasionally of only two cords 
when it enters the axilla; in which case a third cord is formed 
below tho clavicle by the union of branches derived from these two 
cordSf the relations to the artery remaining the sftue as are given 
above. 


Erachial plexus form- I 
c<l b}" 5th, 6th, 7th,/ 
«th cervical, and Ist) 
Uursal nerves . . . I 
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subscapularis and teres major muscles, and supply 
them.* • 

The Posterior thoracic nerve (external respiratory of 
13ell) (i 6 ) lies upon the sorratus magnus, which it sup- 
plies, and is one of the supra-clavicular brandies of the 
brachial plexus, being derived from the fifth and sixth 
nerves, with an occasional branch from the seventh ; it 
descends behind the brachial cords and axillary vessels to 
its distribution upon the surface of tlie serratus. 

The Serratus iWaffnus (Fig. 31 ) covers the side of 
the chest, arising by eight digitations from the outer sur- 
faces of the eight upper ribs, the first digitation being of 
large size, and attached to the second as well as to the 
first rib. The fibres have a general direction backwards 
to the inner surface of the base of the scapula where 
they are insei-ted, but the first two digitations unite to 
form a thicker portion corresponding to the surface at 
the ui>pcr angle, while the last four form a still larger 
bundle, corresijonding to the surface at the inferior angle 
of the scapula. These last portions intordigitate ivith 
the external oblique muscle of the abdomen. The serratus 
magnus is a great muscle of inspiration, taking its fixed 
point from the scapula, and thus raising the ribs. If the 
muscle has the ribs for its fixed point, the scapula is drawn 
forward, the bone gliding over the ribs and a quantity of 
loose cellular tissue which lies ux)on them. The serratus 
is supplied by the ])osterior thoracic nerve. 

Insertions of the Laihsimua Dorsi and Teres Major , — 
The upper part of the latissimus winds round the lower 
angle of the scapula, which it envelopes in a sort of fold, 
and ends in a broad, thin tendon, which passes in front of 
the teres major to be inserted into the bottom of* the 
bicipital groove of the humerus above the level of the 
teres major. The tendon of the latissimus dorsi is 
twisted, so that the fibres of tho muscle, which were 
highest at their origin, are lowest at their insertTon, and 
vice versd^ and it is the narrowest of tho three tendons 
inserted into the bicipital groove. 

The teres major, which is fleshy throughout, passes 
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behind the tendon of the latissimus being more or less 
incorporated with it, afld is inserted into the inner or 
posterior edge of the bicipital groove, exactly opposite 
the pectoralis major, a bursa being formed between the 
insertions*of the latissimus and teres. 

Opportunity should be taken, when the clavicle is 
divided by the dissector of the neck, to trace the axillary 
nerves to their origins, and to study the brachial plexus, 
the description of which is given with the “Posterior 
Triangle.*' « 

The Front of the Upper Arm. 

[An incision is to bo made down the front of the arm 
to three inches below the bend of the elbow, and the skin 
is to be reflected on each side for a couple of inches, to 
allow of the dissection of the superficial nerves and veins.] 

The Internal Cutaneous Nerve (Pig. 5 , 15) is to bo 
followed out from the inner cord of the plexus to the 
fore-arru. It lies at first to the inner side of the axillary 
artery, and then, piercing the deep fascia at or near the 
point at which the basilic vein enters, it runs in front of 
the inner condyle and generally over tho median basilic 
vein, to end in branches to the upper and inner side ot 
the fore-arm. A posterior branch winds above the inner 
condyle to tho back of tho forc-arm. 

The Lesser Internal Cutaneous Nerve (nerve of Wris- 
berg) (Fig. 4 , 20), if it exists, ])ierces the fascia at a variable 
j)oint, and after joining with the intercosto-humeral nerve, 
supplies the inner side of tho upper arm. 

A cutaneous branch of the musculo-spiral nerve appears 
on tho inner side of the upper arm, below the teres 
major, and is distributed to tbo skin. 

[Tho veins of the arm are very variable, and tho best 
way of dissecting them therefore, will be to follow both 
basilic and cephalic veins down to the elbow, and to trace 
out thek-’ radicles.] 

The median Vein is near the centre of the fore-arm 
and divides into two branches, the median basilic and 
median cephalic^ which pass obliquely inwards and out- 
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wards respectively, to assist in forming the basilic and 
cephaHc veins. Piercing the dee jf fascia near the cmtre 
of the bend of the elbow is the Fig. 6. 

•profunda vein^ which joins the 
median near its point of bifur- 
cation, and forms a communica- 
tion between the veme comilcs of 
the arteries of the fore-arm and 
the superficial veins, the direction 
of the current of the blood vary- 
ing in different subjects. 

The Autcrlor and Posterior 
Ulnar. Veins end on the inner 
side of the foro-arin in a single 
trunk, which unites with the 
median basilic to form the basilic 
vein. 

The llasiilc Vein (Fig. 5, 6) 
runs up the inner side of the 
arm to about its middle, where 
it pierces the deep fascia, and, 
at a variable point, unites with 
the venaj comitea of the brachial 
artery to form the axillary vein. 

To the inner side of the basilic vein and about an inch 
above the condyle is a lymphatic gland of small size. 

Fig. 5. — ^Veins of tho fore-arm and bend of the elbow (from Wilson). 

1. Radial vein. biceps, which scparatch 

2. Cephalic vein. the median basilic vein 

3. Antdirior ulnar vein. from the brachial artery. 

4. Posterior ulnar vein. ^ 14. External cutaneous nerve. 

The trunk formed by their piercing the deep fascia and 

... dividing into two brain hes 

Basilic vein, piercing tho which pass behind tlie 

d«p fascia at 7, median cephalic vein. 

9. Profunda vein. 15, Internal cutaneous nerve, di- 

10. Median cephalic vein. viding into branches which 

11. Median bailie vein. pass in front of the median 

12. The position of the brachial basilic vein. 

artery. ^ ^ IG. Nerve of Wrisberg. 

13. The semilunar fascia, derived 17. Cutaneous brancli of the 

from til# tendon of the musculo- spiral nerve. 
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The Radial Vein ascends on the outer side to join the 
inodian cephalic and foifn the cephalic vein, which passes 
up the outer side of the arm, and has already been traced 
to its termination in the axillary vein. 

The median Uaslllc Vein (Fig. 5, ii) has important 
relations, since it lies superficial to the brachial artery, 
iind crosses under the internal cutaneous nerve, it is the 
vessel usually selected for venesection on account of its 
size ; and protection is afforded to the artery beneath, 
by the interjmsition of a i>rocess of fascia (bicipital or 
.semilunar) which is connect»3d with the tendon of the 
biceps, and may now bo defined. 

The median Cepliallc Vein t^ig. lo) is of smaller 
size and crosses the tendon of the biceps, close to the 
outer side of which, and beneath the vein, the eMcrnal 
cutaneoun nerve makes its appearancp and supjdics the 
adjacent parts. Above and to the outer side of the ex- 
ternal cutaneous nerve will be found one or two external 
cutaneous branches of the rnnsculo-spiral nerve, while 
close to the deltoid may be found a small twig '‘f 
the circumflex. 

The deep /aaiuft of the arm is sufficiently seen in follow- 
ing the supei'ticial vessels and nerves. It is continuous 
with the fascia of the axilla and fore-arm, anrl is attached 
to ridges above the condyles of the humerus, forming the 
extei’iiiil and internal intermuscular septa. 

[The muscles of the front of the arm are now to bo 
ideaned together with the vessels and nerves, but the 
tascia on the upper part of tho muscles of the fore- arm 
need not bo disturbed.] • 

The Biceps (Fig. 6 , 7) is the superficial muscle of tho 
upper ano, and arises by two heads which generally unit© 
ill the u[»per third of tho arm, but occasionally remain 
distino^ nearly to their insertions. The lonr; or outer 
head cannot be fully traced at present, since it arises 
within the capsular ligament of the shoulder joint from 
the top of the glenoid cavity, and also from the glenoid 
ligament. Traversing the joint but excluded from the 
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synovial cavity by a reflection of synovial membrane, tho 
tendon enters the bicipital groovo^f the humerus, ana ;s 
seen to emerge from the capsular 
ligament and lie upon the tendon 
of the latissirnus, and between the 
insertions of the pect oralis major 
and' tores major muscles. Tho 
short or inner head arises from 
the coracoid process of the sca- 
pula, in common with, but to the® 
outer side of, tho coraco-brachi- 
alis; and the two heads having 
united, the tendon gives off an 
expansion, called the bicipital or 
semilunar fascia, to join the fascia 
on the upper and inner part of the 
fore-arm (Fig. 8, 16^ This must 
be divided in order to see the 
i;Cn:? n of the bicei)s, which passes 
‘(ply to bo inserf eel into the 
back of the bicipital tubercle of 
Iho radius, a bursa being placed 
botwoen the tendon and the upper 
smooth surface of tho tuberele, 

Tho tendon becomes flattened 
near its insertion, and is twisted 
so that its edffes become anterior 
and posterior. Tho action of the biceixs is to supinate 
tho fore-arm, and then flex it upon the upper arm, being 
a good example of force applied to a lever of the third 
order. Its action as an extensor of the upper arm is very 
slight. 


Fig. 6. — Muscles of the anterior aspect of the upper aim (from 
Wilson). ' * 

1. Corac<nd process of the scapula. 6. Coraco-brachialis.* 

2. Coraco-clavicular ligament 7. IJiceps. 

(trapezoid;. ^ g. Upper end of tho radius. 

3. C^aco-acromial ligament. 9. Hrachialis anticus. 

•1. fMscapuliuis. 10. Internal head of the triceps. 

0 . Teres major. 
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Tho Coraco-braclilalls (Fig. 6, 6) arises from the tip 
of the coracoid process, tn common with, but to the^innor 
side of, the short head of the biceps. It is generally 
pierced by the external cutaneous nerve, and is imerUd 
on the infter side of the shaft of the humerus about its 
middle, and exactly opposite the insertion of the deltoid. 
It d]|;aws inward and flexes the humerus. 

The Brachlalls aiitlcus (Fig.S,i i) anses from tho fmrit 
of the shaft of the humerus in its lower half ; it has two 
slips which embrace the^insertion of tho deltoid, end the 
fibres have also an extensive attachment to the internal 
intermuscular septum, and a smaller one to the upper part 
df tho external intermuscular septum al)ove tho supinator 
lougus. It is inserted into a triangular siirface on the 
front of the coronoid process of the ulna, covering tho 
front of the elbow joint. It is tho direct flexor of the 
fore-arm uiion tho ui)per arm. * 

Tho biceps, coraco-brachialis, and brachialis anticiis arc 
supplied by the external or musculo-cutaneous nerve ; 
and tho brachialis anticus has an additional supply from 
tho musculo* spi rill nerve, which is close to its outer 
border, lying deeply between it and tho supinator longus. 

The Jlractalal Artery (Fig. 8 , 14) is the direct continua- 
tion of the axillary, and extends from the lower border of 
the teres major to the point of bifurcation into radial and 
ulnar arteries, which is usually at the bend of tho elbow. 
Tho artery is superficial, or at least crossed by no muscle, 
in tho whole of its course, and it gradually turns from the 
inner side of the arm to tho middle of tho bend of the 
elbow. 

In front it has only the fascia and skin, except that at 
about the middle of the arm it is generally crossed by the 
median nerve (but the nerve may pass beneath the 
vessel) ; and at the bend of tho elbow it is crossed by tho 
bicipital fascia, and has the median basilic vein superficial 
to it. behind it has first tho musculo-spiral nerve, and 
then rests upon a small portion of tho internal head of tho 
triceps ; next, on tho insertion of the coraco-brachialis ; 
and afterwards upon tho brachialis auticus«for the rest 
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of its course. To tl^ outer side is the median nerve, with 
the cgraco-brachialis muscle foiia short distance, ai* ! 
afterwards the biceps muscle, which is the guide to the 
vessel in applying a ligature. To the inner side is the 
ulnar nerve as far as the internal intermusculaf septum, 
and afterwards, from a varying point, the* median nerve, 
whiph continues in close relation to the vessel for the rest 
of its course. 

Surgrery. — To tie the brachial artery. An incision, 
three inches long, is to be mad^ close to and exposing 
the inner edge of the biceps in the middle third of 
the arm. A little dissection parallel to the muscle will 
expose the median nerve, and the artery will be found in 
close relation to it, and generally to its outer side in this 
position, but this will vary in different bodies. The 
needle is to be passed from the nerve, care being taken 
of the veil 03 comiteif. 


Fi;?. 7. 



ITie Branebes of the brachial artery are — 

1. Muscular^ arising ’at various points to supply the ad- 
jacent muscles. 

2. Nutritious^ which enters the foramen on the inner 
side of the humerus about the middle of the bone, and has 
a general direction towards the elbow. 

3. The Superior profunda^ coming off from the inner 
side of the artery at its upper part, and immediately 
joining the musculo-spiral nerve, which it accompanies 
between the long and inner heads of the trico^^s and 
round the humerus to the outer side, where a brancJi may 

Fig. 7. — Tneision^ for tying the brachial, radial and ulnar 
arteries (from Fergaesoii’s ‘Surgery’). ^ 
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be now seen with the nerve between tjje brachialis anticua 
Fig. 8. • and supinator l«ngus. 



It gives off muscular 
branches (principally to 
the triceps), and will be 
afterwards seen to anas- 
tomose with the radial 
recurrent artery. 

4. The Inferior pro- 
funda^ which arises at 
a variable distance be- 
low the preceding, and 
passes, with the ulnar 
nerve, behind the in- 
ternal interinusc’dar 
septum. It runs with 
the nerve to the groove 
between the inner con- 
dyle and the olecranon, 
and there joins the pos- 
terior ulnar recurrent 
artery. 

0. The Anastomotica 
magna^ which arises 
just above the elbow and 
runs directly inwards, 
piercing the internal 
intermuscular septum 
and supplying the parts 
about the elbow. It 
anastomoses with the 
inferior profunda and 
anterior and posterior 
ulnar recurrent arteries. 

Irregularities of the 
brack ial artery, — The 


J?ig. 8 —Deep dissection of the front of the upper arm (from 
” Hirsclifeld and LeveilM). 

*1. 1. Musculo-cutaneous nerve. 3. Deltoid. 

2. Pectoralis minor. 4. Axillary artery. 
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point of bifurcation is occasionally much higher chan the 
bend of the elbow, so that two large vessels may be fuiind 
side by side in any part of the arm from this cause, or 
from a large branch (generally the radial) beiii^ given off 
high up. The two profunda branches not uncommonly 
arise together, and occasionally there is an axis common 
to all the branches of the brachial. 

Tense Comltcs are in close relation with the brachial 
artery, and receive twigs corres]^onding to its branches : 
they unite with the basilic to form the axillary vein. 

Nerves op the Arm. 

The median Nerve (Fig. 8, 6) is derived from the outer 
and inner cords of the brachial plexus by two roots, which 
embrace the axillary artery in the third part of its courM*. 
The nerve afterwards lies to the outer side of the axillary 
artery for a short distance, and continues in the same j*e- 
lafiou to the brachial artery for about half its length, then» 
crossing either over or under that vessel, the median 
nerve lies to its inner side, and continues in tho same re- 
lation to the bend of tho elbow. The median nerve 
ordiuarily gives off no branch iu the uiipor arm, but occa- 
sionally communicates with the external cutaneous nerve. 

The iCxtcriial Cutaneous Nerve (musciilo-cutancous) 
(Fig. 8, i) arises from the outer cord of the brachial 
plexus in common with the outer head of the median, 
and lies to the outer side of the median nerve and the 
axillary vessels for a short distance. It then pierces tho 
coraco-brachialis obliquely (hence n. perforam Casserii)^ 
and having given a branch to that muscle, it lies between 
the biceps and the brachialis aiiticus, both of which 


5. Tendon of pectoralia major. 
*», 6. Modiaii nerve. 

7, 7. liicepfl, 

8, 8. Ulnar nerve. 

9, CoracO'brachiuiia. 

10. 10. Internal cutaneous nerve. 

11. llrachialfe anticus. 

12. Nerve of Wriaberg, 


13. Muaculo-wpirnl nerve. 

14. H. llrac'liiul artey^. 

15. Supinator loTigu.-!. 

IG. Bicipital fascia. 

17. Cutaneous branch of mus- 

culo-epiral nerve. 

18. Pronator radii teres. 

20. Median basilic vein. ' 
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muscles it supplies. It^finally becomes cutaneous ^at the 
outer side of the tendon of the biceps just above the bend 
of the elbow, where it has been already seen to lie 
beneath ^lo mcdian>ce])halic vein. 

The Ulnar Wervc (Fig. 8, 8) arises from the inner cord 
of the brachial plexus, and lies close to the inner side 
of the axillary vessels, and afterwards in a similar relation 
with the upper part of the brachial artery. It leaves that 
vessel about the middle of the arm, piercing, and then 
running behind, the internal intermuscular septum, accom- 
panied by the inferior profunda artery, to the interval 
between the internal condyle and the olecranon process. 
The ulnar nerve gives no branch in the upper arm. 

The miiHGulo-Mplral Nerve (Fig. 8, 13) is derived from 
the posterior cord of tlio brachial plexus, and lies at first 
behind the axillary artery and upon* the subscapularis 
muscle with the circumflex nerve. It then rests upon 
tho latissimus dorsi and teres major, and, after giving off 
a cutaneous branch to tho inner side of the arm, winds 
backwards around the humerus, lying against the inner 
head of the triceps and disappearing between it and the 
long head of that muscle. Branches supplying the triceps 
can now be seen, and in a subsequent dissection the 
nerve can be followed through the fibres of that muscle. 
It|j lower portion is now visible between tho supinator 
longiis and brachialis aiiticus, to both of which and to the 
extensor carpi radialis longior, a bi .inch may be traced ; 
the division into radial and posterior itUerosseous nerves 
is also to be dissected out. 

The Bend of the Elbow. 

[The boundaries of the space in front of the elbow are 
now to be exposed by removing the fascia from the 
muscles of the fore-arm to the extent to which the skin 
has bee^ already reflected, the tendons of the biceps and 
brachiahs are to be thoroughly cleaned, and the fibres of 
the supinator brevis in the floor of the space carefully 
dissected.] 

The triangle in front of the elbow is bounded aibwe by 
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an imaginary line drawn across t^o arm about two incljfs 
above *the condyles, and below the apex is formed by the 
junction of the pronator teres and supinator longua about 
the same distance below the joint. The external boundary 
is the supinator longus, the inter aal the pronator teres, 
whilst iho floor is formed, first, by the lower part of the 
brachialis anticus, and afterwards by the oblique fibres of 
the supinator brevis. The relations of the superficial 
veins and nerves have been already examined (p. 24), and 
the contents of the apace are now seen to be — (1) the 
median nerve, (2) the brachial artery, and (3) the tendon 
of the biceps, which lie in that order from within out- 
wards (Fig. 12).* The median nerve lies nearly vertically 
in the space, and disapi^ears between the heads of the 
pronator teres : the artery usually bifurcates into radial 
and ulnar upon the#insertion of the brachialis anticus, the 
radial resting against tho tendon of the biceps and supi- 
nator brevis, and tho ulnar lying upon the brachialis till it 
ilisappears beneath the pronator tores. The twisting of 
tho biceps tendon has ah eady been referred to. 

liy slightly displacing the supinator longus outwards, 
the musculo-spiral nerve will be seen lying between it 
and the brachialis anticus and dividing into radial and 
posterior interosseous nerves; but this nerve is not, 
strictly speaking, in the triangle. The radial nerve may 
be traced for a short distance upon the supinator brevis, 
whilst the posterior interosseous can be seen entering 
its fibres. 

It is supposed that by the time the dissection of the 
bond of the elbow is finished, the subject will be turned, 
in which case the dissector of the arm should dissect 
the first two layers of the muscles of tho back {see Dissec- 
tion OF THE Back), proceeding afterwards with the follow- 
ing dissections. If necessary, however, the dissection of 
the front of the fore-arm may be proceeded wiyj first. 
Since in some dissecting-rooms the dissector of the arm 
has no part in the baok, the following directions are given 
for the removal of the limb ; — 


♦ Artificial Memory, NAT, 
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[The two superficial layers of the muscles of the back 
comprise the trapezius, latissimus dorsi, rhomboidei and 
levator auguli scapulae. These having been divided, the 
suprascapular artery and nerve and omo-hyoid muscles 
are to b% traced to the upper border of the scapula, and 
the posterior scapular artery followed between the rhoru- 
boidei and the back of the serratus magniis. If the 
clavicle has been already dividetl in the dissection of the 
neck, the scapula can now be drawn away from the ribs 
and will be scon to be attached solely by the serratus 
inagniis, between which and the ribs is a quantity of loose 
areolar tissue which enables the bone to glide smoothly 
u])on the thorax. The serratus iriaipius having been 
divided, and the clavicle cut at its iiinhUo, if necessary, 
the axilLiry vessels and nerves are to be severed after 
being tied together, and the entire limb removed from the 
trunk.] 

Parts about the Scapula. 

[The limb having been placed on the table, it i.s 
fidnsablo to identify again the several insertions of 
muscles on the scapula, cutting tacli muscle to about an 
inch in length.] 

The trapezius extends along the whole length of the 
np})cr border of the spine of the scapula and for the outer 
third of the posterior border of the clavicle. The omo- 
hyoid arises from the upper margin of the scapula close to 
the notch and from the transverse ligament. The levator 
anguli scapulie is inserted into that part of the base of the 
scapula which is above the spine, the rliomboideus minor 
into the part opposite the spine, and the rhomboidcus 
major into the base below the spine. The serratus 
magiiM is inserted into the inner suiface of the base 
of the scapula for its whole length, but the fibres are 
much thicker at the upper and lower angles than in the 
centre. 

[A ^all block is now to be placed beneath the lower 
border of the scapula so as to put the deltoid on the 
stretch, and the remainder of its fibres are then to be 
cleaned, notice being taken of one or two small branches 
of the circumflex nerve which turn round its posterior 
border.] ^ 
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The Deltoid Muscle ari&e& frox^ the outer half or thi'^ci 
of the* anterior border of the clavicle and from the lower 
border of the acromion and spine of the scapula. Its 
strong coarse hbres converge. to a point, and ar» imerted 
into a rough surface of a triangular shape on the outer 
side of the huiierua in the middle of the shaft, being 
embraced by the pointed origins of the brachialis anticus, 
and closely connected with the insertion of the pectoraJis 
major. The action of the deltoid ^ to raise the arm above 
the head, and it is an example of power applied to a lever 
of the third order. It is supplied by the circumflex nerve. 

[The deltoid is to be divided near its origin and turned 
down, the circumflex vessels and nerve being preserved. 

doing this a large bursa lying between the deltoid 
and the shoulder joint should be noticed, as its enlargement 
may bo confounded with disease of the joint. The re- 
mains of the trapezius muscle are to be cut close to the 
spine of the scapula, and the thin fascia covering the 
muscles above and below it removed, the humenis being 
rotated inwards to put their fibres on the stretch.] 

The Supra-splnatus Muscle oceupies the supraspinal 
fossa, arising from the greater part of the fossa itself, 
from the ux-iper surface of the spine, and from the fascia 
covering the muscle. Tho tendon passes beneath the 
acromion to be inserted into the uppermost facet on the 
great tuberosity of the humerus, and slightly into the 
cai^sular ligament of the shoulder joint. In order to 
follow tho tendon thoroughly, the acromial end of the si)ino 
of the scapula is to be divided with the saw, when a bursa 
will be found between it and tho muscle. 

The Infra-spinatus Muscle (Fig. 9, i) arises from the 
whole of the infraspinal fossa except the part near tho 
neck of the scapula ; from the fascia covering itself, and 
from the intermuscular septa betweep it and the tores 
muscles. It is inserted into the middle facet on the^great 
tuberosity of the humerus and into the capsulo of the 
shoulder joint, being blended there with the supra-spina- 
tus and terep minor. The supra- and infra-si)inatu3 
muscles are supplied by the suprascapular nerve. 

D 
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Fiff. 9. 



The Teres llllnor 
Muscle (Fig. 9, 3 ) arisen 
from the dorsal aspect 
of the inferior costa or 
border of the scapula 
in ncdUi'ly its whole 
length, from the fascia 
covering the muscle, 
and from the intermus- 
cular septa between it 
and the infra-spinatus 
and teres major muscles. 
Jt is inserted into the 
lowest facet on the 
great tuberosity of th^^ 
humerus and for nearly 
an inch below it, and 
also into the capsular 
ligament of the sh oulder. 
The teres minor is swp- 
•plied by a special branch 
of the circumflex nerve 
which should be fol- 
lowed to it. 

The Bupra-spinatus 
is a feeble extensor, and 
the infra-spinatus and 
teres minor muscles are 
external rotators of the 
humerus. 

The Teres Major 
Muscle (Fig. 9, 7 ) arises 
from the triangular 
surface at the inferior 
angle of the scapula, 
and from the intermus- 
cular septa between it 


Fig. 9.— Dissection of back of upper arm (from Ilirsck fold & LeveUld). 

1. Infra-roinatuB. 8. Teres minor. 

2. DeLtoio. 4. Outer head of triceps. 
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and ih^e teres minor and infra-spilatus muscles. Its close 
relation to the latissimus dors! has been already no- 
ticedj but its insertion into the inner lip of the bicipital 
groove should bo again clearly seen. The tere^ major is 
supplied by one of the subscapular nerves, and is an intcr^ 
nal rotator and flexor of the humerus. 

The quadrilateral and triangular intermuscular spaces, 
alluded to in the dissection of the axilla (p. 19 ), can now 
be seen/roM behind, when the quadrilateral or upper one 
will be found to be bounded by the teres major, teres 
minor, humerus, and long head of triceps ; the triangular 
or lower one, by the teres major, teres minor, and long 
head of triceps ; and the vessels and nerve they transmit 
are now to be traced out. (A triangular interval between 
the teres major and the long and external heads of the 
triceps must not bef mistaken for this latter space.) 

The Posterior Circumflex Artery with its veins, and 
tho Circumflex Nerve, appear through the quadrilateral 
space, and are distributed to tho under surface of the 
deltoid muscle, giving branches to the shoulder-joint ; tho 
nerve also supplies the teres minor muscle with a branch 
(on which there may be found a ganglionic enlargement) 
and gives a branch or two to the skin of tho shoulder. 

The Uorsalls Scapulas Artery (dorsal branch of sub- 
scapular), does not pass through the triangular space as 
seen from behind, but winds beneath the teres minor in a 
groove on the inferior costa of the scapula, to supply the 
infraspinous tossa and anastomose with the other scapular 
arteries. It gives ofi’ a superficial branch, which runs 
between the teres major and minor and down to yie 
angle of the scapula, to anastomose with the subscapular 
and posterior scapulai' arteries. 


5 . Circumflex nerve. 

6. External cutaneoue branch of 

musculo-spiral nerve. 

7. Terea major. 

S. Supjnator loitcus. 

9. Musculo-spiriu nerve. 


10. Extensor caipi radialia 

longior. 

11. Middle head of tricepa. 

12. Anconeus. 

13. Inner head of triceps. 

15* Ulnar nerve. 
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[The supra-spinatus is to be divided near its insertion, 
and the fibres cleared out of the supraspinal fossa in order 
to see the suprascapular artery and nerve and the origin 
of the oipo-hyoid muscle.] 

The Suprascapular Artery (from the thyroid axis) 
passes over the transverse ligament. of the scapula, and is 
distributed both to the supraspinous fossa, and also to 
part of the infraspinous fossa by a branch which winds 
in front of the spine ^d anastomoses with the dorsalis 
scapulco artery. 

The Suprascapular Nerve (from the upper part of the 
brachial plexus) (Fig. 4, 5 ) passes through the supra- 
scapular notch and beneath the ligament, and is distri- 
buted to the supra- and infra-spinatus muscles. 

The Omo-hyold Sluscle arises from about half an inch 
of the superior border of the scapula immediately behind 
the suprascapular notch, and from the transverse or 
posterior ligament over it. its relations and insertion 
are seen in the dissection of the neck. 

[The limb is to be turned over and the humerus rotated 
outwards to put the fibres of the subscapularis on the 
stretch ; they should then be cleaned, care being taken 
of the subscapular nerves entering the muscle. The 
axillary vessels and nerves should be tied to the coracoid 
process, so as to bring them as nearly as may be into their 
proper position.] 

The Subscapularis Muscle (Fig. 6 , 4 ) is covered in by 
a thin fascia, and has been already seen to form part of 
the posterior wall of the axilla. It arises from the whole 
o^ the venter scapulas except the part to which the ser- 
ratus magnus is attached and the poi-tion nearest the neck 
of the bone, and has several tendinous septa between its 
fibres^hich are attached to the ridges on the surface of 
the bone. It is inserted into the lesser tuberosity of the 
humerus and into the capsular ligament of the shoulder- 
joint. The subscapularis is an interrud r^tedor of the 
humetuB, and is supplied by the short subscapular fierves. 
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The most important action qf the supra- and infvi- 
spinatus, teres minor, and subscapularis muscles is their 
combination to keep the head of the humerus in its 
proper relation to the glenoid cavity, and thu* prevent 
dislocation. In the present relaxed condition of the 
parts, the head of the humerus can be drawn away from 
the glenoid cavity to tho full extent of the loose capsular 
ligament. 

Tho Subscapnlar Nerves (Fig.^4) are branches of. the 
posterior cord of the brachial plexus, and are three in 
number. The long subscapular nerve has been already seen 
in the axilla, and can still be traced to the latissimus dorsi ; 
the short subscapular nerves (upper and lower) are now 
to 1)0 followed, the upper to the subscapularis muscle, the 
lower to give a branch to the subscapularis and supply 
the teres major. • 

The Subscapular Artery is still to be seen along tho 
lower border of the scapula, and its branches should be 
thoroughly followed out. 

The Posterior Scapular Artery is to be found between 
tho serratus magnus and the rhomboidei, and its anasto- 
moses should be defined. 

By removing the muscular fibres from both surfaces of 
the scapula a very abundant network of vessels will be 
seen, formed by anastomosing branches from the arteries 
which have been already traced to the scapula ; viz., the 
siibscapular with its dorsal branch [axillary] , the supra- 
scapular [thyroid axis or subclavian], and the posterior 
scapular [thyroid axis]. 

Dissection of the Back of the Arm. 

[The fore-arm and hand are to be doubled under the 
upper arm, which is to be placed on the table with the 
back upwards, and the scapula is to be drawn down with 
hooks so as to put the triceps on the stretch.] ^ 

While the skin is being removed from the back of the 
arm a few small cutaneous branches of the mmculo^apiral 
nerve may b^ noticed, and immediately above the elbow 
one larger bianch of the nerve may be seen on the outer 
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side, a corresponding branch from the hiternal 

cutaneous nerve on the inner side of the limb. 

When the strong deep fascia of the arm has been 
divided IJie fibres of the triceps muscle should be cleaned, 
and a large bursa between the tiiangular posterior surface 
of the ulnar and the skin should be noticed. 

The Triceps muscle (Fig. 9, ti) has of course three 
heads — the long or middle, the external, and the internal. 
The. long head arises from a somewhat triangular rough 
surface on the inferior border of the scapula immediately 
below the glenoid cavity. It has been already partly 
examined both from the front and from behind in relation 
with certain spaces (p. 35), and its fibres are now seen to 
bo separated by another somewhat triangular interval 
from the back of the upper third of the hiimorus, until 
it joins the fibres of the external hea^at the iunction of 
the upper with the middle third of the bone. The outer 
head arises from immediately below the insertion of the 
teres minor into the greater tuberosity of the humerus, 
and from the outer side of the posterior aspect of the 
bone as far down as the musculo-spiral groove ; and slightly 
from the external intermuscular septum which intervenes 
between it and the deltoid. The inner head arises from 
the whole of the posterior aspect of the humerus below 
the insertion of the teres major and the musculo-spiral 
groove, to within half an inch of the elbow-joint on the 
inner side, and extending to the back of the condyle on 
the outer side. Its fibres arise on each side from the 
intermuscular septa which intervene between it and the 
muscles of the front of the arm. The whole of the fibres 
convei'ge to be inserted into the top of the olecranon x^po- 
cess of the ulna, a small bursa intervening between the 
tendon and the tip of that process, which will be seen 
when the joint is opened. The trict*x)s is the great extensw 
of th^ fore-arm upon the upx>er arm, and its action is that 
of a force applied to a lever of the first order. It is su*p^ 
jdied by the musculo-spiral nerve. 

[The long head being hooked to the inner side and the 
musculo-spiral nerve having been put on the stretch, the 
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fibres of the outer head are to be divided sufficiently ^ o 
follow the nerve, with its artery, f*ound the bone.] 

The Musculo-splral Nerve (Fig. 9, 9 ) has been already 
shown (p. 20 ) to be a branch of the posterior c^rcl of the 
brachial plexus, and has been seen to disappear between 
the internal and middle heads of the triceps ; it can now 
be- followed in the oblique groove on the back of the 
humerus between the fibres of the muscle, until it reaches 
the interval be- 
tween the su- 
pinator longus 
and brachialis 
anticns. It gives 
off numerous 
large branches 
to the triceps in 
its course, and 
aftei’wards sup- 
plies the supina- 
tor longus, ex- 
tensor carpi 
radialis longior, 
brachialis anti- 
cus (in part) and 
the anconeus ; 
and the branch 
to the last mus- 
cle should be at 
once traced 
through the 
fibres of the 
triceps at the back of the external condyle. 

Fig. 10. A section through the middle of the right upper arm (altered 
from Bdraud). 

1. Biceps. 8. Musculo-spiral nerve. 

2. Cephalic vein. 9. Basilic vein witu 'interual 

3. Brachial vessels. cutaneous nerves. 

4. Musculo-cutaneous nerve. 10. Superior profunda vessels. 

5. Median nerve. 11. Infrrior profunda vessels. 

6. Brachialis anticus. 12. Triceps with fibrous intcr- 

7. Ulnar nerve. section. 
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The Superior Profunda branch of the brachial artery 
closely accompanies the^musculo-spiral nerve arounfd the 
bone, and supplies the triceps in its course, ^t the outer 
edge of the triceps it gives off a large superficial branch 
which runs down to the humerus ; it then divides into 
two branches, one going to the back of the elbow beneath 
the triceps, and the other running between the supinator 
longus and brachialis anticus to anastomose with the 
radial recurrent artery. 

The Front op the Fore-arm. 

[One incision is to be made down the middle of the 
fore-arm, and another at right .angles to it at the root of 
the thumb, and the flaps of skin are to be turned to each 
side.] 

The Cutaneous Veins (Fig. 5) wilj be found in the 
superficial fascia, and can bo defined without injury to the 
nerves. The A'iitmHor Ulnar Vein is pretty regular in its 
course, and will be found to commence in one or two 
small branches about the wrist ; then running along the 
inner side of the fore-arm, it joins the posterior ulnar vein 
near the elbow and assists in forming the basilic vein. 

The Median vein is seldom in the centre of the arm at 
first, but commences near the root of the thumb, coursing 
obliquely to the centre of the arm near the bend of the 
elbow, where it is joined by the profunda vein and divides 
into median basilic and median cephalic branches (p. 23). 

The Radial vein commences at tfie back of the hand, 
and appears on the outer side of the fore-arm about its 
middle. It has been seen to unite with the median 
cephalic (p.-24). Besides these named veins there are 
numerous smaller branches which assist, and occasionally 
take the place of, the larger ones. 

The Cutaneous iVerves are now to be followed out. 

The l^emal cutaneom nerve can be traced to the whole 
of the inner side of the fore-arm, the branches win din g 
round to the back of the limb. It sometimes forms a 
junction with — 

* A (Mtaneous branch of the Ulnar nerve, which may, with 
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care, be found piercing the fascia^ about a hand’s breadth 
above the wrist, close to the edge of the flexor carpi ulnaris 
tendon, which can be readily felt. 

The External cutaneoue (musculo-cutaneous)* nerve is 
distributed to the outer side of the front of the fore-arm, 
the branches winding round the edge of the limb to join 
with the radial nerve. 

A cutanemis branch of the Median nei've pierces the 
fascia in the centre of the fore-arm about two inches 
above the wiist, and passes into the palm of the hand. 

The Deep Fascia is now to be cleaned, and will be 
found to be continuous with the deep fascia of the arm 
above, and with the annular ligament below. It gives 
numerous intermuscular septa in the fore-arm, which in 
a thin subject are seen as white lines, running more or less 
in the length of the Jimb. 

[The muscles from the internal condyle are to be ex- 
posed by removing the deep fascia from the front of the 
arm, and they are then to be cleaned carefully in the 
direction of their fibres.] 

The HuscIcs (Fig. 11 ) from the inner condyle are flve 
in number, four being flexors of the carpus and fingers 
and one a ^jroiiator of the fore-arm. Beginning from the 
outer side, their relative positions are : — 1 , pronator teres ; 
2, flexor carpi radialis; 3, palmaris longus (which may 
be absent) ; 4, flexor sublimis digitorum ; 5, flexor carpi 
ulnaris. All these muscles have common origins from (1) 
' the internal condyle, ( 2 ) the fascia of the fore-arm, and 
. (3) the intermuscular septa derived from it ; but three 
; of them, viz. the pronator teres, flexor sublimis digitorum, 
:and flexor carpi ulnaris, have extra bony attachments. 

\ The Pronator Radii Teres (Fig. 11, 4 ) arises from the 
[ internal condyle above the other muscles ; from the 
I fascia of the fore-arm over it ; and from th^ in- 
termuscular septum between it and the flexor carpi 
radialis. Its second head is from the inner . side of the 
coronoid process of the ulna below the flexor sublimis, 
.and between ftie two heads is the median nerve. It is 
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inserted hj a broad tendon into 
the middle of the outer ‘side of 
the radius, immediately below the 
supinator brevis. It pronates 
the hand by rolling the radius 
on the ulna, and is supplied by 
the median nerve. 

The Flexor Carpi Radlalls 
(Fig. 11 , 5 ) arises from the in- 
ternal condyle in common with 
the remaining muscles; from 
the fascia of the fore-arm; and 
from the intermuscular septa 
between it and the pronator 
teres on one side, and the 
palmaris longus on the other* 
It ends about the middle of the 
arm in a broad tendon, which 
soon becomes rounded, and dis- 
appears at the root of the thumb 
to pierce the annular ligament 
and pass through the groove in 
the trapezium, to be inserted 
into the base of the second, 
and slightly into the base of 
the third metacarpal bone. It 
is supplied by the median 
nerve. 


The Palmaris Lonsus (Fig. 11, 6 ) arises from the 


common attachment to the inner condyle ; from the 


Fig. 11.— Superticial muscles of the fore-arm (from Wilson). 

1. Biceps, ^ith its tendon. 8. Flexor carpi ulnoris. 

2. Bractiialis anticus. 9. Palmar fascia. 

3. Part of triceps. 10. Palmaris brevis. 

4. Pronator radii teres. 11. Abductor poUicis. 

5. FldScor carpi radialis. 12. Flexor brevis pollicis. 

6. Palmaris longus. ^ . 13. Supinator longus. 

7. Part of the flexor snblimis di- 14. Extensor ossis metacarpi 

gitorum; the rest of the and extensor primi inter- 
muscle is seen beneath the nodii pollicis, carving 

tendons of the palmaris Ion- around the lower border 

gus and flexor carpi radialis, of tlie fore-arm. 
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fascia of the fore-arm; and f|;om the intermuscular 
septa *on each side of it. Its long and narrow tendod'^ 
passes superficially to be inserted into the strong palmar 
fascia in the centre of the hand, and slightly ^to that 
over the muscles of the thumb. It serves to make tense 
the palmar fascia, and thus protect the deep tissues of 
the palm, and may slightly flex the hand when largely 
developed. It is supplied by the median nerve. 

The palmaris longus is frequently wanting, but it is 
occasionally largely developed, the whole length of the 
tendon being covered with strong muscular fibres con- 
nected with the flexor carpi radialis. 

The Flexor Carpi Vlnarls (Fig. 11 , 8) arises from the 
common attachment to the internal condyle ; from the 
fascia of the fore-arm; and from the intermuscular 
septum between it v^d the adjacent muscle, dt has an 
additional aponeurotic origin from the inner side of the 
olecranon process and from the posterior ridge of the 
ulna for two-thirds^ of its length, this latter origin being 
common to itself, the flexor profundus digitorum and the 
extensor carpi ulnaris. The muscle is inserted by a 
flattened tendon (upon which the miiscular fibres extend 
nearly to the wrist) into the pisiform bone, and slightly 
into the fifth metacarpal bone and the annular ligament. 
Between the two origins of this muscle the ulnar nerve 
enters the fore-arm, after winding close behind the in-, 
ternal condyle, and both ulnar aiiiery and nerve will be 
seen beneath the fascia, close to the outer side of the 
tendon near the wrist. It is a flexor of the carpus, and 
is the only one of either the flexors or extensors of the 
‘ carpus which is inserted directly into one of its bones. 
It is supplied by the ulnar nerve. 

The Hadlal Artery (Fig. 12, 17) is the smaller of the 
f divisions of the brachial artery, and the part in the fore- 
r arm extends from the bifurcation at the bend of thq,elbow 
to the root of the thumb. It is superficial in the whole 
of this course, except that at the upper part it is more 
or less overlaid by the supinator longus muscle, the ex- 
tent varying with the muscular development of the arm. 
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It lies at fir^t between yie supinator longus and the pro- 
nator teres, but in the lower half of the arm between the 


Fig. 12. 



Fig. 12. — Superficial dissec- 
tion of the front of the fore- 
arm (from Hirschfeld and Le- 
veilld). 

1. Supinator longus (cut). 

2. 2. Ulnar nerve. 

3. Biceps. 

A, Median nerve. 

5. Musculo- spiral nerve. 

6. Brachial artery. 

7. Posterior interosseous nerve. 

8. Pronator teres. 

9. Supinator brevis. 

1 0. Ulnar artery. 

11. 11. Radial nerve. 

12. Flexor carpi radialis (cut). 

13. Extensor carpi rudialis 

longior. 

14. Anterior interosseous nerve. 

15. Extensor carpi raditdia 

brevior. 

16. Flexor aublimis digitorum. 

17. 17. Radial artery. 

18. Flexor profundus digitorum. 

19. Tendon of pronator teres. 

20. Tendon of flexor carpi 

ulnaris. 

21. Tendon of supinator longus. 

22. Ulnar artery. 

23. Flexor longus pollicis. 

24. Tendon of palmaris longus. 

25. Median nerve, becoming 

superficial. 

26. Superficial division of ulnar 

nerve. 

27. Tendon of flexor carpi 

radialis. 

28. Deep branch of ulnar nerve. 

29. Abductor pollicis. 

30. Cutaneous palmar branch of 

median nerve. 

31. Digital branches of median 

nerve. 

82. Palmaris brevis, 

34. Superficial palmar arch. 

36. Digital branches of ulnar 
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tendons of the supinator longus apd flexor |p.rpi radialis^ 
which* latter tendon is generally taken as the guide to the 
vessel. To its ov^er side in addition it has the radial nerve, 
which in the upper third of the arm is at sone little 
distance, in the middle third is in close relation, and in 
the lower third quits the vessel altogether by passing 
beneath the supinator longus. The radial artery IUb upon, 
(1) the tendon of the biceps (though this will depend upon 
the point at which the bifurcatioij takes place) ; (2) the 
oblique fibres of the supinator brevis; (3) the insertion of 
the pronator teres; (4) the radial origin of the flexor 
sublimis ; (5) the flexor longus pollicis ; (6) the pronator 
quadratus ; and (7) the end of the radius.* It has two 
venR) comites in close relation with it and gives the 
following branches : — 

Branches. — 1. The radial recurrent runs tiunsversely 
beneath the supinator longus and gives ascending and 
descending branches, the ascending anastomosing with 
the superior profunda branch of the brachial artery. 

2. Muscidar branches are given ofl* at various points to 
the adjacent muscles. 

3. The superjicialis voice arises near the root of the 
thumb and is of very variable size. It runs forward, and 
generally beneath some of the fibres of the muscles of 
the thumb, to complete the superficial palmar arch 
formed by the ulnar artery. 

4. Tlie anterior carpal is a small branch which runs 
across the wrist beneath the deep tendons to join a cor- 
responding branch of the ulnar artery. 

Surgery (Fig. 7).— The radial artery is readily tied, 
about an inch above the wrist, by an incision one inch 
and a half long, placed midway between the tendons of 
the flexor carpi radialis and supinator longus, when the 
vessel will be found lying immediately beneath the deep 
fascia with the venas oomites in close connection but with 
no nerve near. The arteyy may be exposed in the upper 
patt by an incision two inches long at any point in a line 

* The postesior relations of the radial artery are simply the 
muscles attached to the radius in their order firom above downwards. 
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drawn from||he centr%of the bend of the elbow to the 
styloid process of the radius, the knife going at once down 
to tho supinator longus, which must then be carefully 
turned otitwards. The position of the radial nerve to the 
outer side is to be borne in mind and the ligature passed 
from it. 

[The pronator teres is to be divided about its middle, 
without injuring the median nerve or the origin of the 
mliscle from the ulna, which can now bo thoroughly seen ; 
and the flexor carju radialis and palmaris longus are to 
be divided so as to expose thoroughly the flexor sub- 
limis, which is to be cleaned. The skin of the front of one 
of the fingers is to be carefully removed without inter- 
fering with the palm, and the sheath of the tendons dis- 
sected out.] 

Tlie Flexor Sublliiils Dlgrltorum ^)erforatus) (Fig. 12, 
1 6 ) is the only muscle of the fore-arm which has an origin 
from the three bones of tho arm. It arises from tho 
internal condyle of the humerus and slightly from the in- 
ternal lateral ligament of the elbow ; from tho inter- 
muscular septa betweeu it and the more superficial 
muscles ; from the inner side of the coronoid process of 
the ulna above the pronator teres ; and from the wholo of 
the oblique line on the front of the radius. Between the 
origins from the humerus and the radius is the median 
nerve. The muscle ends in four tendons, of which the 
two to the second and third fingers lio in front of those 
to the first and fourth fingers ; all pass under the annular 
ligament and through the palm of the hand to the second 
phalanges of the four fingers. 

The sheaih of the finger which is exposed should be laid 
open along the centre, when it will be found to bo thick 
opposite each phalanx, but thin at each joint. The tendon 
of tho flexor sublimis (perforatus) will be seen to be 
flattened on the first phalanx and split to give passage to 
the tendon of the flexor profqpdus (perforans), the two 
slips of the flexor sublimis being inserted into the sides 
of the second phalanx, and the tendon of t]^e flexor pro- 
fundus into the base of the third phalanx. The flexor 
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sublimis is a flexor of the phalaiiges and then of the 
carpus/and is aup^ied by the median nerve. 

The position of the ulnar artery, between the tendon of 
the flexor carpi ulnaris and the innermost tendon of the 
flexor sublimis in the lower half of the fore-arm, is now 
to be noticed, and by a slight separation of the tendons 
the ulnar nerve can be seen lying close to the ulnar side 
of the artery. This is the point where the ulnar artery is 
usually tied. 

[The flexor sublimis is now to bo divided near its 
origins and turned down without injuring the median 
nerve, from which a branch may be traced to the deep 
surface of the muscle.] 

The Deep Muscles (Fig. 13) of the fore-arm are the 
flexor longus pollicv to the radial side, the flexor pro- 
fundus digitorum to the ulnar side, and the pronator 
quadratus, a small square muscle with transverse fibres, 
to be seen above the carpus by drawing aside the tendons. 
These are now to be cleaned, all vessels and nerves being 
carefully preserved. 

The Flexor LioiiFus Pollleis (Fig. 13, 5 ) arises from 
the whole of the anterior surface of the radius between 
the oblique line and the attachment of the pronator 
quadratus, and from the outer half of the interosseous 
membrane in nearly its whole length. It very generally 
has a small additional origin, by a slip of very variable 
size, from the outer side' of the coronoid process of the 
ulna. A single round tendon passes beneath the annular 
ligament and through the palm of the hand to be inserted 
into the terminal phalanx of the thumb. 

The Flexor Profundus Dlgrltorum (perforans) (Fig. 
13, 4 ) arises from the anterior surface of the ulna between 
the coronoid process (which it embraces) and the origin 
of the pronator quadratus, and from the adjacent half of 
the interosseous membrane; also from the upper two- 
thirds of the inner surface of the ulna, extending to the 
olecranon process and the posterior border of the bone, 
to which an aponeurosis is attached from which some of the 
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fibres arise. The musgle ends in four tendons (of which 
Fig. 13. the outermost alone is* quite 

separate in the fore-arm), which 
pass beneath the annular liga- 
ment, and after giving attach- 
ment to the lumbricales mus- 
cles in the palm, pierce the 
tendons of the flexor sublimis, 
and are inserted into the bases 
of the third phalanges of the 
four fingers. The two preceding 
muscles are direct flexors of the 
thumb and fingers, and after- 
wards of tho carpus. The flexor 
longiis pollicis is supplied by the 
median nenve; tho flexor pro- 
fundus partly by the median and 
partly by the ulnar nerve. 

The Pronator I|uadratu8 
(Fig. 13, 6) is the only muscle in 
the arm whose fibres are trans- 
verse. It arises from a some- 
what oval surface on the front 
of the ulna below the origin of 
the flexor profundus, and is in- 
serted into the whole of the front 
of the radius below the attach- 
ment of the flexor longus pol- 
licis. This musclo is a powerful 
pronator of the fore-arm and is 
supplied by the median nerve. 

Fig. 13. — Deep muscles of the fore-arm (from Wilson). 

1. Internal lateral ligament of 7. Adductor pollicis. 

the elbow joint. 8, Dorsal interosseous of the 

% Anterior ligament. middle, and palmar interos- 

3. Orbicular ligament of the heiul seous of the ring finger. 

of the radius. ^ Dorsal interosseous muscle of 

4. Flexor profundus digitorum the ring finger, and palmar 

(the lumbricales removed). interosseous of the little 

6. Flexor longus pollicis. finger. ** 

6. Pronator quadratus. 
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The Ulnar Artery (Fig. 14, i6)iarises from the bifurca- 
tion of the brachial artery at the bend of the elbow, and 
at once takes an oblique course inwards beneath the 
median nerve and four of tho muscles arising from the 
internal condyle (pronator teres, flexor carpi radiaJis, 
palmaris longus, flexor sublimis digitorum). It lies first 
upon the insertion of the brachialis anticus, and then 
upon the flexor profundus digitorum for the remainder of 
its course in the fore-arm, being bgund down by a process 
of deep fascia. It is joined in the middle third of its 
course by the ulnar nerve, which lies to its ulnar side for 
the rest of its course in tho fore-arm. In tho lower third 
of the arm both artery and nerve lie comparatively super- 
ficially between the tendons of the flexor carpi ulnaris 
and the flexor sublimis (but slightly overlapped by the 
former), until they b#th pass over the annular ligament into 
the hand. Two venee comites are in close relation with 
the artery. 

Surffcry (Fig. 7). — The ulnar artery is easily reached in 
its lower part by an incision two inches long upon the outer 
edge of the tendon of the flexor carpi ulnaris. The tendon 
being drawn a little inwards, it would only be necessary 
to divide the deep fascia to expose the vessel with the 
nerve to its ulnar side. The operation for tying the vessel 
in its upper part between the flexor muscles has been 
abandoned as impracticable on the living body. 

Branches. — 1. The Anterior ulnar recurrent will be 
found between the brachialis anticus and pronator teres, 
running up in front of the elbow joint to join the ana- 
stomotica magna. 

2. The Foeterior ulnar recurreM is to be followed be- 
tween the flexor sublimis and flexor carpi ulnaris to the 
back of the prominent internal condyle, where, after 
passing between the headAof the flexor carpi ulnaris, it 
runs in the groove occupied by the ulnar nerve, and ana- 
stomoses with the inferior profunda artery. 

3. The interoseeoue artery is a short trunk arising about 
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Fig. 14. 



two inches from the com- 
mencement of the artery, 
which is directed back- 
wards to the interosseous 
space, where it subdivides 
into anterior and posterior 
interosseous branches. 

Tho posterior interos- 
seous passes between the 
'^radius and ulna to the 
back of tho arm, where it 
will be dissected. 

Tho anterior interos- 
seous is to be followed 
down the front of the 
interosseous menibraiie, 
where it will ‘ be found 
lying with a branch of 
the median nerve between 
tho flexor loiigus pollicis 
and flexor profundus digi- 
torum, until it disappears 
beneath the pronator 
quadratus to reach the 
back of the wrist. The 
anterior interosseous ar- 
tery gives oft’ numerous 
muscvlar branches a 
median branch to accom- 
pany the median nerve 
(sometimes of large size) ; 
and two nutntiousQxi^vieH 
to the radius and ulna. 

4. The Carpal arteries^ 
anterior and posterior, 
supply tho front and back 


Fig. 14. — Deep dissection of the front of the fore-arm and hand 
(from Hirschfeld and LeveilM). * 

1. Supinator longus (cut). 2. lllnar nerve. 


MEDIAN NERVE IN FORE-ABM. 
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of the carpus, and anastomose with corresponding branches 
from the radial.* 


The median Wcrve (Figs. 12 and 14) enters the fore- 
arm between the heads of the pronator teres, agd then 
passing between the origins of the flexor sublimis digito- 
rum, crosses the ulnar artery to lie between the flexor 
sublimis and flexor profundus muscles. It is placed super- 
ficially between the flexor tendons near the wrist, and 
passes with them beneath the annular ligament into the 
hand. 

Branches. — The median nerve supplies all the muscles 
of the front of the fore-arm except the flexor carpi ulnaris 
and half the flexor profundus, in the following manner : — 
As soon as it enters the fore-arm it gives branches to tho 
pronator teres, flexor carpi radialis and flexor sublimis 
digitorum, and, after crossing the ulnar artery, gives off' tho 
anterior iyUeroseeous nerve (Fig. 14, 25 ). This passes down 
the front of the interosseous membrane, giving branches 


3. Braeliialis anticus. 

4. Biceps. 

6. Musculo-spiral nerve. 

C. Median nerve, 

7. Posterior interosseous nerve. 

8. Pronator teres and flexor 

carpi 1 idialis (cut). 

9. Extensor carpi radialis 

loiigior ( cut). 

10. Brachial artery. 

11. Supinator brevis. 

12. Flexor sublimis digitorum 

dcut). 

13. 13. Radial nerve. 

14. 14. Flexor carpi ulnaris. 

15. Extensor carpi radialis bre- 

vier. 

16. Ulnar artery. 

17. Radial origin of flexor sub- 

limis digitorum (cut). 

18. Flexor profundus digitorum. 


19, Tendon of pronator teres. 

20, 20. Dorsal branch of ulnar 

nerve. 

21, 21. Radial artery. 

22, 22. Deep branch of ulnar 
nerve. 

23. Flexor longus pollicis. 

24. Abductor minimi digiti. 

25. Anterior interosseous nerve. 
2G. Digital branches of uliiar 

nerve. 

27. Tendon of supinator longus. 

28. One of the lumbricales mus- 

cles. 

29. Pronator quadratus. 

31. Tendon of flexor carpi 
radialis. 

33. Digital branches of median 
nerve. 

35, Adductor pollicis. 


* Professor Ellis enumerates a metacarpal branch which is usually 
the continuation of the posterior carpal artery to the back of tlie 
dth metacarpal ^one, as will be seen in the dissection of the back of 
the hand. 
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to the flexor loogiis pojlicis and the outer half of the pro- 
fundus digitorum, and then beneath the pronator quad- 
ratus (which it supplies), to the front of the wrist-joint, 
where ii gives a branch to the articulation. 

A cuJtaneous palmar branch (Fig. 12, 30 ) arises a short 
distance above the annular ligament, over which it passes 
to be distributed to the skin of the palm. 

The IJlnar Hcrve (Fig. 14, 2 ) enters the fore-arm behind 
the intenial condyle, by passing between the heads of the 
flexor carpi ulnaris. It lies under cover of that muscle 
and upon the flexor profundus digitorum for the whole 
of its course in the fore-arm; and about the middle of 
the arm comes into close relation with the ulnar artery, 
and, keeping to its ulnar side, accompanies it over the 
annular ligament into the palm. 

Branches (Fig. 14). — The ulnar ivsrve gives small arti- 
cular branches to the back of the elbow, and supplies 
one and a half of the muscles of the fore-arm, viz., the 
flexor carpi ulnaris and the inner half of the flexor pro- 
fundus digitorum. 

In the lower third of the fore-arm the nerve gives a 
dorsal branch, ( 20 ) which turns backwards beneath the 
tendon of the flexor carpi ulnaris to be distributed to the 
back of the little and half the ring Anger. 

A cutaneous palmar branch of small size arises close 
above the annular ligament, and is distributed to the skin 
of the palm on the ulnar side. 

The Radial RTcpve (Fig. 14, 13 ) is seen to arise from 
the musculo-spiral nerve opposite the elbow. It lies at 
first upon the supinator brevis, to the outer side of, and 
at some little distance from, the radial artery, but in the 
middle thiril of the arm it is in close relation with the artery 
on the pronator teres, finally passing beneath the tendon 
of the supinator longus to the back of the arm and hand. 

The Back of the Fore-arm. 

[The front of the fore-arm having been dissected, the 
skin can be reflected from the back of jihe arm with- 
out further incisions, but an incision must be inade 
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along the inner border of the iiand and across the 
knuckles, to permit the rejection of the skin from the 
back of the hand. An incision is also to be made along the 
thumb and each of the fingers, and the skin reflected, 
when the cutaneous nerves and veins are to bo dissected 
out of the superficial fascia.] 

Cutaneous Nerves. — The back of the fore-arm is sup- 
plied at the upper part by the branches of the muscido- 
spiral nerve and internal cutafieojfs nerve, which were 
seen above the condyles of the humerus in the dissection 
of the back of the arm (p. 37). In addition, and lower 
down, there will be found on the outer side of the limb, 
branches from the musculo-cutamms nerve, and on the 
inner side, branches of the internal cutaneous nerve ; at 
the wrist, on the outer side, the large radial nerve pierces 
the deep fascia, and,^fter communicating with the mus- 
culo-cutaneous nerve, distributes digital branches to both 
sides of the thumb, forefinger, and middle finger, and to 
the radial side of the ring finger, forming in addition a 
loop across the back of the hand with the following nerve. 

The Lofsal branch of the Ulnar Nerve appears on the 
inner side of the wrist, at a point corresponding to the 
lower end of tho ulna, and gives digital branches to both 
sides of the. little finger and the ulnar side of the ring 
finger, joining the radial nerve across the back of the 
hand. 

The Superficial Telus of the hand form an arch across 
the back of the metacarpus, which joins the radial and 
posterior ulnar veins at its extremities ; the veins wind 
round the limb to join the radial and ulnar veins re- 
spectively, and one or two branches form communications 
between them and across the back of the fore-arm. 

[The deep fascia is to be removed from the back of the 
fore-arm and hand, with the exception of a band about an 
inch wide which is to be left opposite the lower end of 
the radius, to form the posterior annular ligament. It 
will be found to be impossible to remove the fascia en- 
tirely near th® elbow, where it is incorporated with the* 
muscles.] 



54 


BACK OF FORE-ARM. 


.ifuscles of the ndck of the Fore-arm (Fig. 15). — 
The mascles arising from the external condyle of the 
humerus are either extensors or supinatorsy and will bo 
found ifi the following order beginning from the radial 
side : — 1, supinator longus ; 2, extensor carpi riidialis 
longior ; 3, extensor carpi radialis brevior ; 4, extensor 
communis digitorum ; 5, extensor minimi digiti ; 6, ex- 
tensor carpi ulnaris ; there are also two small muscles 
attached to the bona and not seen at present, viz. 7, 
anconeus (covered by deep fascia), and 8, supinator brevis 
(under cover of the long muscles). Arising from the 
]>ones of the /ore-arm alone and appearing from beneath 
the extensor communis digitorum, will be found four 
short extensor muscles which hold the following position 
to one another from the radial side : — 1, extensor ossis 
metacarpi pollicis; 2, extensor priru^ internodii pollicis; 
3, extensor secundi internodii pollicis ; 4, extensor indicis. 

All the eight muscles attached to the humerus have 
additional origins from the fascia of the arm or from in- 
termuscular septa <]erived from it, and two, viz. the ex- 
tensor carpi ulnaris and supinator brevis, have additional 
origins from the ulna. 

The Supinator Radii liOnffus (Fig. 15, 4) is a long 
narrow muscle and has been already seen in great part in 
the dissections of the bend of the elbow and fore-arm. 
It arises from the upper two-thirds of the ridge leading 
to the outer condyle of the humerus and from the ex- 
ternal intermuscular septum of the arm, which separates 
it from the triceps ; and is inserted into the base of the 
styloid pjTjcess of the radius, its tendon being crossed by 
two short extensors of the thumb at the annular ligament. 
It is supplied by a special branch of the musculo-spiral 
nerve, and its action is that of a feeble supinator and 
flexor of the fore-arm. 

The Extensor Carpi Radialis lionerlor (Fig. 15, 5) 
arises from the lower third of the ridge leading to the 
external condyle and from the external intermuscular 
^septum ; its tendon passes beneath the two extensors of 
the thumb and through the second division of the an- 
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nular ligament, and having then 
been crossed by the tendon of 
the third extensor of the thumb, 
is inserted into the base of the 
metacarpal bone of the fore- 
finger (2nd metacarpal bone). 

The Kxtensor Carpi Sadlalls 
Brevlor (Fig. 15, 6) which is 
beneath the longer extensor, 
arises from the outer condyle of 
the humerus ; from the surface 
of tile external lateral ligament ; 
from the fascia of the fore-arm 
and from the intermuscular sep- 
tum between it and the extensor 
digitorum. Its t(^idon passes 
with that of the long extensor 
beneath the two extensors of the 
thumb and through the second 
division of the annular ligament ; 
and lastly beneath the third ex- 
tensor of the thumb, to bo in- 
serted into the base of the 
metacarpal bone of the middle 
huger (3rd metacarpal bone). 

The Bxtensor Communis Dl- 
ipltorum (Fig. 15, 8) arises from 
the external condyle with the 
preceding muscle ; from the 
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Fig. 15. — Superficial muscles of the back of fore-arm (from Wilson). 


1. Biceps. 

2. Brachialis aiiticus. 

3. Lower ppt of the triceps, in- 
' ficrted into the olecranon. 

4. Supinator loiigus. 

5. Extensor carpi radialis longior. 

6. Extensor carpi radialis brevior. 

7. Tendons of insertion of these 

two muscles. 

8. Extensor communis digitorum. 

9. Extensor iflinimi digit!, 

10. Extensor carpi ulnaris. 

11. Anconeus. 


12. Flexor carpi ulnaris. 

13. Extensor ossis metacarpi 

and extensor primi inter- 
nodii pollicis lying to- 
gether. 

Extensor secundi interno- 
dii pollicis. 

15. Posterior annularligament. 
The tendons of the com- 
mon extensor are seen on 
the back of the hand, and 
their mode of insertion on 
the dorsum of the fingers. 
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fascia of the fore-arm, md from the intermuscular septa 
on each side of it. It ends in three tendons, which pass 
through the fourth division of the annular ligament with 
the extensor indicis, and the innermost having subdivided, 
the four tendons thus formed are inserted into the fingers 
in the following way ; — On the back of the first phalanx of 
each finger the tendon expands, and is joined by slips from 
the lumbricales and interossei muscles ; this expansion is 
stronger at the margins than in the middle, and its sides 
are prolonged to the tnird phalanx, whilst the middle 
triangular portion is attached to the base of the second 
phalanx. This division is artificial and must be made 
with the scalpel, since the three parts are originally 
united. The tendon of the extensor indicis joins the 
ulnar side of the first or outermost tendon at the first 
phalanx. The three innermost tendi^ns of the extensor 
are joined together by tendinous slips on the back of the 
hand, and that to the little finger is joined by the two 
divisions of the extensor minimi digiti above and below 
the point of union with the other tendons. 

The Extensor Minimi Dlgltl (Fig. 15, 9) might be 
taken as a part of the common extensor, but is separated 
from it by an intermuscular septum. It arises ivom the 
external condyle; from the fascia and from the inter- 
muscular septa on each side ; and its tendon after passing 
through the fifth division of the annular ligament^ is 
generally divided, both slips being inserted into the 
common expansion on the first phalanx of the little 
finger, but the innermost reaching further forward than 
its fellow (Fig. 18, 19). 

The Extensor Carpi Clnarts (Fig. 16, 10) arises from 
the external condyle ; from the fascia and from the 
intermuscular septa on each side; and has an additional 
origin from an expansion attached to the posterior 
border of the ulna (common to it, the flexor carpi ulnaris 
and the flexor profundus digitorum), the fibres covering 
but not being attached to all the inner part of the posterior 
surface of the bone. The tendon passes throi^h the sixth 
division of the annular ligament and behind the styloid 
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process of the ulna, to be inserteA into the base of the 
metacarpal bone of the little hnger (5th metacarpal 
bone). 

The action of the extensors is implied by thein names, 
but it should be noted that all the extensors of the carpus 
are inserted into the metacarpus* The extensor carpi 
radialis longior is supplied by the musculo-spiral nerve ; 
all the others by the posterior interosseus nerve. 

The Anconeus (Fig. 16, 1 1) is a small triangular muscle 
on the outer side of the elbow, which is apparently con- 
tinuous with the triceps, but is separate^ by a narrow 
cellular interval. It is covered by the deep fascia, which 
must be removed to expose it, when a branch of nerve 
from the musculo-spiral to the muscle is to be looked for 
and preserved. It arises from the back of the external 
condyle of the humimis, and from the fascia of the arm, 
and spreads out to its fleshy insertion on the triangular 
surface upon the outer side of the olecranon and upper 
third of the ulna. The anconeus is an extensor of the 
fore-arm, and is supplied by a branch of the musculo-spiral 
nerve, which pierces its upper margin. 

S rhe long extensors must be divided about the middle, 
turnod aside, in order to see the deep muscles 
thoroughly, but the supinator longus should be left uncut. 
The supinator brevis will require careful dissection 
beneath the origins of the other muscles, and the arm 
must be fully pronated in order to stretch the fibres 
whilst being cleaned. The posterior interosseus nerve 
piercing the muscle is to be carefully preserved and its 
branches traced to the extensors.] 

The Supinator Brevis (Fig. 17, 15 ) has very oblique 
fibres, which are covered at the upper part by a tendinous 
expansion or intermuscular septum, from which some of 
them take their origin. It arises from the external 
condyle ; from the external lateral ligament of the elbow ; 
from the orbicular ligament of the radius ; from the 
triangular sp^e below the lesser sigmoid cavity of the 
ulna, and from the margin of bone below it as far as 
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the attachment of tlLe anconeus. Its fibres sweep 
round the radius and are inserted into all the anterior 
and outer part of that bone above the oblique lines, with 
the exception of the bicipital tubercle and the posterior 
surface of bone above and below it. The s\ipinator is 
pierced by the posterior interosseus nerve (which supplies 
it) and is separated from the extensor ossis mctacarpi 
pollicis by the posterior interosseous artery. It is a 
powerful supinator of the radius on the ulna. 

The Extensor Ossis metacarpi Pollicis (Fig. 16, 6) is 
usually the only one of the special extensors of the thumb 
which has an origin from both bones of the fore-arm, 
though occasionally the next muscle has a double origin. 
It arises from the middle of the posterior surface of the 
radius for about two inches, the origin reaching across the 
bone from the interosseous line to the attachments of the 
supinator brevis and pronator teres ; from a corresponding 
portion of the posterior surface of the interosseous mem- 
brane ; and from two inches of the middle of the outer 
side of the posterior surface of the ulna, between the at- 
tachments of the supinator brevis and anconeus above, and 
the extensor secundi internodii below. The muscle ** crops 
out ” between the extensors of the carpus and fingers, and 
having crossed the extensor carpi radialis longior and the 
brevior obliquely, it passes on the outer side of the sty- 
loid process of the radius, through the first division of 
annular ligament and over the radial artery, to be inserted 
into the base of the metacarpal bone of the thumb (1st 
metacarpal bone). 

The Extensor Prlml Internodii Pollicis (Fig. 16, 7) 
arises from the back of the radius immediately below the 
extensor ossis metacarpi pollicis and close d;o the interos- 
seous line, for a space two inches long and half an inch 
wide ; also from the radial half of the interosseous mem- 
brane for the corresponding distance. Its tendon lies to 
the ulnar side of the tendon of the extensor of the meta- 
carpal bone in its whole course, passing through the same 
division of the annular ligament, and is p^longed to be 
inserted into the base of the first phalanx of the thumb. 
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Tho Extensor Sccundi Internikatl Polllcls (Fig. 16, 8 ) 
arises from the middle of the outer half of the posterior 


surface of the ulna (between 
the origins of tho extensor ossis 
motacarpi pollicis above, and 
the indicator below), and from 
the ulnar half of the corres- 
ponding portion of the interos- 
seous membrane. Its tendon 
becomes superficial just above 
the annular ligament, through 
which it passes very obliquely 
ill a separate division (the third); 
then crossing the tendons of 
tho extensor carpi radialis lon- 
gior and brovior and the radial 
artery, it runs along the ulnar 
side of the extensor primi inter- 
nodii to be imerted into tho base 
of the terminal phalanx of the 
thumb. This muscle varies very 
much in size. 

Tho Extensor Indicia (indi- 
cator) (I’ig. 16, 9 ) arises from 
the posterior surface of the ulna 
below the preceding muscle (by 
the size of which its attachment 
is influenced), and slightly from 
the int^osseous membrane. Its 
tendon is covered by those of 
the common extensor, and run- 


Fig. 16 . 



Fig. 16.— Deep muscles of the back of fore-arm (from Wilson). 


1. Humerus. 

2. Olecranon. 

3. Ulna. 

4. Anconeus. 

5. Supinator brevis. 

6. Extensor ossis metacarpi 

pollicis. 

7. Extensor frimi intemodii 

pollicis. 


8. Extensor secundi internodii 

pollicis. 

9. Extensor indicis. 

10. First dorsal interosseous 
muscle. The other three 
dorsal interossei arc seen 
between tho metacarpal 
bones of their respective 
fingers. 
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ning through the fourth 
division of the annular liga- 
ment with them, is inserted 
into the common expansion 
on the back of the first 
phalanx of the fore -finger. 
The actions of the special 
extensors are implied by their 
names. They are all supplied 
by the posterior interosseous 
nerve. 

The Posterior Interos- 
seous Artery (Fig. 18, 8) 
arising from the interosseous, 
a branch of the ulnar artery, 
reaches the back of the arm 
by passing between the radius 
and ulna above the interos- 
seous membrane. It appears 
between the supinator brevis 
and extensor ossis metar 
cariu pollicis (usually), giving 
muscular branches to the 
extensor muscles and a re- 
current branch to the elbow 
joint; and terminates by 
joining the posterior carpal 
arteries and also the termi- 
nal branch of the anterior 
interosseous artery , will 
be found to reach the back 
of the arm by piercing the 
interosseous membrane im- 
mediately above the lower 
end of the radius. The recur-- 
rerd branch runs upon the 
supinator brevis to the outer 


Fig, 17.— Dissection of the musculo 'Spiral nerve its branches 
(from Hirschfeld and I^veilld). 


1. Triceps. 


2. Brachialis anticus. 


POSTERIOR INTEROSSEOUS NERVE. 
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and back part of the elbow, whtre it anastomoses with 
the superior profunda and other articular branches. 

The Posterior Interosseous Nerve (Fig. 17, 9 ) is a 
division of the musculo-spiral, which has beea already 
seen to divide on the outer side of the space in front of 
the elbow and beneath the supinator longus. The posterior 
interosseous nerve can now be traced running obliquely 
in the fibres of the supinator brevis, and at its lower 
border breaking up into njuscular Jbranches and an articu- 
lar branch to the wrist. The muscular branches supply 
the extensor carpi radialis brevior, extensor communis 
digitorum, extensor minimi digiti, the three special 
extensors of the thumb and the indicator ; and the supi- 
nator brevis is supplied by a branch or two as the nerve 
passes through it, and must be divided to see them. The 
articular branch tq the wrist reaches tho interosseous 
membrane between the extensors of the first and second 
phalanges of the thumb and runs to the back of the 
carpus, where a ganglionic enlargement may sometimes be 
found. 

The Radiol Artery at the wrist (Fig. 18, 18 ). — ^Afber 
leaving the front of the lower end of the radius (p. 45) 
the radial artery lies against the external lateral ligament 
of the wrist-joint, and beneath the extensors of the meta- 
carpal bone and first phalanx of the thumb. It then 
winds to the back of the carpus, to the interval between 
the metacarpal bones of the thumb and fore-finger, where 
it is. crossed by the extensor of the second phalanx of 


3. Sapinator longus. 

4. Biceps. 

5. Musculo-spiral nerve. 

6. M^ulo-cutaneous nerve. 

7. Origin of extensor carpi 

radialis longior. 

8. Radial nerve. 

R. Posterior interosseoiis nerve. 

10. Pronator radii teres. 

11. Origin of extensor carpi 

radialis brevior. 

12. Flexor carpi radialis. 

18. Anconens. e 

14. Tendon of supinator longus. 


15. Supinator brevis. 

16. 16. Tendon of extensor carpi 

radialis longior. 

17. Extensor communis digito- 

rum. 

18. 18. Tendon of extensor carpi 
radialis brevior. 

19. 19. Extensor secundi inter- 
nodii pollicis. 

20, 20. Extensor ossis metacarpi 
pollicis. 

21,21. Extensor primi intor- 
nodii pollicis. 
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the thumb, and lastly 
passes into the palm of 
the hand between the 
two heads of the ab- 
ductor indicis (first dor- 
sal interosseous muscle). 

The Branches (Fig. 
18 ) of the radial artery 
at the wrist very com- 
monly vary, but should 
be five iQ number. 


Fig. 18. — Arteries of the 
back of the fore-arm 
(drawn by G. E. L. 
Pear«e). 

1. Inferior pri>funda. 

2. Saperior profunda. 

3. Ulnar nerve. 

4. Mu8Culo-8|)iral nerve. 

5. Anastoniotica magna. 

(>. Recurrent interosseous 

artery. 

7. Descending interosseous 

artery. 

8. Posterior interosseous 

artery. 

9. Extensor secundi intcr- 

nodii pollicis. 

10. Anterior interrosscous 

artery. 

11. Extensor indicis. 

12. Extensor ossis nietacarpi 

and primi internodii 
pollicis. 

13. Extensor carpi ulnaris, 
4. Extensor carpi radialis 

longior and brevior. 

15. Extensor commtmis di- 
gitorum and indicis. 

IG. Extensor secundi inter- 
nodii pollicis. 

17. Posterior carpal arteiy. 

18. Radial artery. 

19. Extensor minimi digiti. 

20. Metacarpal artery. 

22. Art. dorsalis indicis. 

24. Art. doftalis pollicis. 
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]. The Posterior carpal (17) is ja small branch which 
runs transversely close upon the bone immediately 
below the annular ligament, to join the posterior carpal 
branch of the ulnar and form an arch. From tjiis, two 
dorsal interosseous arteries are given, which run on the 
third and fourth interosseous muscles, and receive the 
perforating arteries which appear between their heads of 
origin. 

2. The Metacarpal (20) is the first dorsal interos- 
seous artery, and closely resembles the others. It 
runs on the second interosseous muscle, and at the root 
of the fingers often joins the digital branch from the front 
of the hand. 

3 and 4. The Dorsales pollicis (24) are two small arteries 
which are distributed on the metacai’pal bone of the ^ 
thumb ; one is oftei^ wanting. 

5. I’lie Dorsalis indicis (22) is a similar branch, 
which rims along the metacarpal bone of the index finger. 
This is frequently replaced by a large artery which runs 
along the metacarpal bone and divides into branches to 
the forefinger and thumb, being in fact the radialis indicis, 
a branch of the radial in the palm, arising earlier than 
usual. 

The Posterior carpal branch 18, 17) of the ulnar 
artery will be found appearing beneath the extensor carpi 
ulnaris, and having completed the arch formed by the 
posterior carpal of the radial, it ends in a branch to the 
ulnar side of the fifth metacarpal bone. 

The Posterior Annular JLl9ament (Fig. 15, 15) has 
six sub-divisions, which should be carefully examined 
and compared with the grooves on the bones. The first 
division corresponds to the groove on the outer side of the 
styloid process of the radius, and transmits the tendons 
of the extensor ossis metacarpi pollicis and extensor 
primi internodii pollicis : the second division corresponds 
to the groove on the inner side of the styloid process and 
transmits the tendons of the extensores carpi radialis, 
longior and bjevior : the third division is placed obliquely, 
and corresponds to the oblique groove on the back of the 
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radius ; it transmits tke tendon of the extensor secuhdi 
internodii pollicis ; the fourth division, corresponding to 
the broad groove on the radius, transmits the tendons of 



the extensor communis digitorum and of the extensor 
indicia: the* fifth division corresponds to a very slight 
groove on the edge of the radius (or is placed between 
the bones), and transmits the tendon ^ the extensor 
minimi digit! : the sixth division corresponds to the 


Fig. 18.--A section through the middle of the right fore-arm (altered 
t from Bdraud). 


1. Anterior interosHeoua^Tesaels 
^ and nerve, 

2. Badial vehaels and nerve. 

3. Pronator teres. 

4k Supimter longos. 

5. Flexor carpi radialis. 

6. Supinator brevis. 

7. Flexor pblimis digitorum. 

8. Extensotes carpi radialis 

‘ longer and brevior, 

9. Flexor oarpi ulnarts. 


10. Extensor ossis metacarpi 

pollicis. 

11. Ulnar vessels and nerve. 

12. Extensor communis digito- 

rum. 

13. Fldxor profundus digitorum. 

14. Extensor carpi uhuuris. 

15. Median nerve, 

16. Posterior intdrosseous vessels 

and nerve. 

17. Extensor ibenndi intemodii 

pollicis. 
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groove at the back of the styloid process of the ulna, and 
transmits the tendon of the extensor carpi ulnaris. Thus 
five divisions correspond to grooves on the radius and 
one to that on the ulna, and they may be remembered 
. R U 

by tte formula 2 2121 ; 1. (Fig. 20). 

The dorsal interosseous muscles, four in number, can 
be most conveniently dissected with those of the palm 
of the band. • 



Palm op the Hand. 


ffurfacc-lWarklnff. — ^The delicacy of the skin of th(^ 
im will depend very. much upon .the previous occupa- 
tion of the individual, but in every case it will be found ' 
to present no. hairs and to be ribbed by the rows of pa- 
pillae, upon which the orifices of the sweat-ducts can be 


Fig. 20. — A section of the right wrist between the rows of carpal 
bones ; the skin being remnyed (drawn^by G. L. Praise). 

1. Tendons of extensor communis < . 9. Ulnar nerve. 


digitorum. 

2. Tendon of extensor secundi 

inteniodii pollicis. 

3. Tendon of extensor niinimi 

digiti. 

4. Tendons of extensor ^arpl ra- 

dialis long! or and brevior. 

5. Extensor carpi ulnaris. 

6. Radial vessels. 

7. Portion of abductor minimi 

digiti. 

8. Tendons of extensor ossis' me- 

tacarpi aM priroi internodii 
pollicis. ' 


10. Radial nerve. 

11. Ulnar vessels. 

12. Tendon of flexor carpi ra- 

dialis. 

18. Tendons of flexor subliniis 
and profundufl. 

14. Tendon of flexor longus 

pollicis. 

15. Tendon of palmarislongusv 

16. Median nerve. 

8. Scaphoid bone. 

L. Lnnexbone. 

c. Cuneiform bone, 
p. Pisiform bone. 


P 
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seen with a magnifying glass. If decomposition has ad^ 
vanced rapidly, the cuticle will j^robably be detached in 
part, when upon examining its deep surface, depressions 
corresponding to the papillae will be found. A fulness on 
each side of the palm corresponds to the special muscles 
of the thumb and little finger respectively, and the terms 
“thenar” and “hypo-thenar” are sometimes applied to 
them. The palm presents three curved lines, the proximal 
and distal*ones being curved in opposite directions, whilst 
the middle runs obliquely across the palm to join the 
proximal line at the outer side of the hand. It will bo 
found on dissection that the point to which the superfi- 
cial palmar arch reaches corresponds pretty accurately 
with the centre of this middle line, whilst the point of 
bifurcation of the digital arteries is midway between the 
distal or anterior lino and the web of the fingers. 

[An incision is to be made down the middle of the palm 
to the roots of the fingers, where another is to be drawn 
across the width of the whole hand, and the two flaps of 
skin are to be dissected up and turned in opposite direc- 
tions. It will be found best to pay little attention to the 
unimportant cutaneous palmar branches of nerves, and to 
carry the knife at once through the fine granular fat of 
the palm down to the glistening palmar fascia and annular 
ligament. The fascia covering the muscles of the thumb 
and little finger is much thinner than that in the centre 
of the hand, and will require care for its preservation. The 
skin may be at once retieett'd from over the outer side of 
the hand, but upon the inner side a small transverse 
muscle (palmaris brevis^ is to be found just below the 
pisiform bone and is to be preserved with the piece of 
skin into which it is insertc<l.] 

The Palmar Fascia (Fig. 11, 9 ) consists of three portions. 
The central is triangular in shape and is attached to the 
annular ligament by its apex, (into which the palmaris 
longus is inserted,} whilst it expands at the roots of the 
fingers to become connected with the sheaths of the 
flexor tendons. OpiK> 8 ite the heads of the metacarpal bones 
it splits into four parts, and numerous transverse fibres 
will be found strengthening the membrane at these points, 
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where also the digital vessels aiidT nerves become subcu- 
taneous. Each of the four slips which have been men- 
tioned finallj subdivides to be attached to the sides of the 
four sheaths of the flexor tendons. The lateral portions of 
the palmar fascia are much thinner, and simply form a 
covering for the muscles of the thumb and little finger. 

The Paliiiarls llrevls (Fig. 12, 32) is a small muscle 
placed transversely below tte pisiform bone and imme- 
diately beneath the skin. It arises from the inner edge 
of the central fascia and is inserted into the skin on the 
inner side of the hand. 

[The central portion of the palmar fascia is to be de- 
tached from the annular ligament and turned down, care 
being taken not to injure the vessels and nerves which 
are close beneath, and these are to be cleaned.] 

The Sluperflclal Palmar Arch (Fig. 12 , 34) is the direct 
continuation of the ulnar artery, which reaches the hand by 
passing over the annular ligament. The vessel is subject 
to very great variations, but if regular, forms an arch 
with the convexity forwards, reaching to about midway 
between the annular ligament and the root of the middle 
finger. The arch is completed on the radial side by the 
superfidalis voice branch of the radial artery, which 
generally pierces a few of the fibres of the muscles of the 
thumb. From the convexity of the arch, and principally 
from its ulnar side, are given olf four digital arteries^ the 
first of which runs to the ulnar side of the little finger, 
whilst the three others bifurcate about half an inch from 
the web of the fingers to sui)ply the radial side of the little 
finger, both sides of the ring, both sides of the middle, and 
the ulnar half of the index finger. These branches should 
be traced along the sides of the fingers, and will be found to 
inosculate in the pulp of the terminal phalanx, being ac- 
companied by the digital nerves ; but the relation be- 
tween them difiers in the palm and in the fingers, — in the 
former the arteries are superficial to, in the latter they 
are deeper than, the nerves. 

Each of thePthree outer digital arteries at its point of 
bifurcation receives a communicating branch from the 
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deep arch (radial artery^ and the branch to the fore-finger 
inosculates at its tip with a branch on the other side of 
the finger also derived from the radial (radialis indicia). 

The rtrofunaa Artery is a small communicating branch 
arising from the ulnar artery as soon as it has crossed 
the annular ligament. It passes deeply with an accom- 
panying branch of the ulnar nerve between the abductor 
and fiexor brevis minimi digiti, and will be found to com- 
plete the deep palmar arch of the radial artery.* 

The superficial palmar arch is subject to considerable 
variation, one of the most common irregularities being its 
non-completion by the superficialis volm, in which case it 
generally joins the radialis indicis at the root of the 
index finger. 

The Ulnar Werve (Fig. 12, 26) accompanies the ulnar 
artery over the annular ligament, lymg to its ulnar side, 
and immediately divides into a superficial and a deep por- 
tion. The deep branch (28) accompanies the profunda 
branch of the ulnar artery between the muscles of the 
little finger, all of which it supplies, and will be seen 
again in the deep dissection of the palm. The superficial 
division subdivides into two digital branches which pass to 
the fingers, the inner one running on the ulnar side of the 
little finger, and the other bifurcating at the roots of the 
fingers into branches for the radial side of the little and 
ulnar side of the ring finger, the latter uniting with a 
branch of the median nerve. The digital nerves can be 
traced along the sides of the tendinous sheaths, lying 
superficially to the arteries and joining one another in the 
pulp of the finger, where the corpuscles of touch (Paccini) 
are developed like little buds upon a twig. The ulnar 
nerve gives a small branch to the palmaris brevis muscle. 


* It will be observed that the number of fingers supplied by the 
ulnar artery is the complement of that supplied by the nerve, and that 
the same rule holds with respect to the radial artery and the median 
or radial nerves, thus,— 

Ulnar artery 8^ fingers. ) 

Ulnar nerve 1 j fingms. { 

Radial arteiy iX fingers. | 

Median or Radial nerve . . 3$ fingers. ) 
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The Anterior Annular Miranynt (Fig. 21, i) is the 
broad band of fascia binding down the flexor tendons at 
the wrist, and is only a thickened poHion of the common 
fascia of the limb. It Fig. 21. 

is attached to the 
scaphoid bone and to 
the ridge of the tra- 
pezium on the outer 
side, and to the unci- 
form process of the 
unciform bone and 
slightly to tho pisi- 
form bone on the 
inner side. Tho ulnar 
artery and nerve and 
the cutaneous palmar 
nerves cross it, an5 
also the tendon of the 
palmaris longus in 
part. (The tendon 
of the flexor carpi 
ulnar is sends an ex- 
pansion over the 
ulnar artery and 
nerve, which must not be mistaken for the annular liga- 
ment itself.) When divided in the middle, it will bo seen 
to be perforated by the tendon of the flexor carpi radialis, 
and to have beneath it the median nerve and the tendons 

Fig. 21. — Muscles of the hand (from Wilson ), 

1. Annular ligament. tendons of the flexor sub- 

2. 2. Origin and insertion of the limis have been removed. 

abductor pollicis muscle. 8 Insertion of one of the ten- 

3. Opponens pollicis. dons of the deep flexor. 

4. Superficial portion of the 9. The tendon of the flexor 

flexor brevis pollicis. longus pollicis* passing be- 

5. Deep portion of the flexor tween the two portions of 

brevis pollicis. the flexor brevis to the last 

0. Adductor pollicis. phalanx. 

7, 7. The lumbricalos muscles, 10. Abductor minimi digiti. 
arising from the deep flexor 11. Flexor brevis minimi digiti. 

tendons, upon whfeh the 12. Pisiform bone, 
figurea afe placed. The 13. First dorsal interosseous mus- 

de, the abductor indicts. 
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of the flexors of the thjimb and fingers. ' A quantity of 
loose bursal tissue will bo found beneath the annular 
ligament and closely connected with the tendons and 
median nerve ; its use is to facilitate the movements of 
the tendons, and it occasionally becomes diseased, when 
fluid is developed in it in considerable quantity, and forms 
a fluctuating tumour above and below the annular liga- 
ment, often containing numerous rice-like bodies. This 
tissue must be carefully dissected away. 

c 

The micflfan Nerve (Fig. 14, 33 ) passes beneath the 
annular ligament superficially to the tendons, and divides 
into two trunks which subdivide into four digital nerves. 
The first or outermost, after giving, a small branch to 
supply some of the short muscles of the thumb, bifur- 
cates into branches to supply the two sides of the palmar 
aspect of the thumb ; the second digital nerve supplies 
the radial side of the index finger after giving a small 
twig to the first lumbricalis muscle; the third, after 
supplying the second lumbricalis, bifurcates near the root 
of the finger to supply the ulnar side of the index and 
the radial side of the middle fingers ; the fourth bifur- 
cates to supply the ulnar side of tho middle finger and the 
radial side of the ring finger, this last branch joining the 
branch from tho ulnar nerve previously seen. 

[The ulnar artery is to be divided beyond the origin of 
the profunda and the arch turned down as far as possible, 
but the nerve may be left uncut. The median nerve is to 
be divided at tho wrist and turned down, and tho flexor 
tendons with the lumbricalos muscles cleaned and traced 
to their insertions. The sheaths of the flexor tendons 
have been already described (p. 46), but at least one more 
should be Ifl'id open in order that the tendons may bo 
well seen.] 

The Tendons of the Flexor SnblSmls, four in number, 
pass beneath the annular ligament and lie immediately 
beneath the median nerve in the palm. Each tendon 
becomes somewhat flattened, and on the first phalanx 
splits into two portions which are inserted into the sides 
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of the second phalanx, giving psftoage to the tendons of 
the flexor profundus between them. 

The Tendons of the Flexor Profundus (Fig. 21, 8) also 
four in number, lie beneath the corresponding imperficial 
tendons, which they perforate over the first phalanges ; 
they then pass on to be inserted into the bases of the 
third phalanges. 

The liumbricales (Fig. 21, 7) are four little muscles 
connected with the deep flexor tendons, and bear some 
resemblance to a worm (lumbricus^. The first lumbricalis, 
counting from the radial side (and sometimes the second), 
arises from the radial side of a single tendon, but the 
others arise by distinct slips from the adjacent sides 
of two deep tendons. The four muscles end in small 
tendons which wind to the radial side of the four Angers, 
and, passing ben^th the transverse ligament of the 
metacarpus, are inserted into the expansion of the extensor 
tendons on the back of the Arst phalanges. The lumbri- 
cales act as flexors of the second phalanges and extensors 
of the thiid phalanges (Huxley). The Arst and second 
have been seen to be supplied by branches of the median 
nerve ; the third and fourth receive branches of the deep 
branch of the ulnar nerve, which will be seen in the 
deeper dissection. 

The Tendon of the Flexor liOnprus Polllcts (Fig. 21, 9) 
is at the same level as the tendons of the flexor profundus, 
and can be traced between the halves of the flexor brevis 
pollicis to the base of the terminal phalanx of the thumb. 
It lies in a Abrous sheath of its own, but the synovial 
sheath communicates with the one beneath the annular 
ligament. 

[The tendons of the flexor profundus are to be divided 
(but not the flexor pollicis) and turned down with the 
lumbricales; the muscles oz the little Anger and thumb 
are to be carefully dissected.] 


Muscles op the Little Finger. 

The AUductor minimi Blylti (Fig. 21, 10) is the most 
p4 
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superficial and the inneAnost of these. It arim from the 
jusiform hone and slightly from the tendon of the flexor 
carpi ulnans, and is inserted into the inner side of the 
base of the first phalanx. 

The Flexor Brerls Blnlml Blirltl (Fig. 21, ii) is often 
inseparably united with the abductor ; but the deep 
branches of tho ulnar artery and nerve which pass 
between the two will serve as guides to the point of 
separation. It arises fr^m the unciform process of the 
unciform bone and from the annular ligament, and is in- 
serted with the abductor into tho base of the first phalanx. 

The Adductor Ulnlinl Dlsltl (opponons) is the deepest 
of the set, and arises from tho unciform process close to 
the preceding muscle and from the annular ligament. It 
spreads into a triangular shape and is inserted into the 
inner margin of tho shaft of the fift];^ metacarpal bone» 
thus resembling the opponons pollicis as to insertion, 
although there is no power of ** opposition in the little 
finger. 

Muscles op the Thumb. 

The Abductor PoUlcls (Fig. 21, 2) is a slender muscle, 
and is the most superficial of the series. It arises from 
the ridgo on the trapezium, and from the annular liga- 
ment. It is inserted into the outer side of the base of the 
first phalanx of the thumb with the outer half of the flexor 
brevis. It must be divided to see the following ; — 

The Opponens Pollicis (Fig. 21, 3) arises from the front 
of the trapezium and from the annular ligament, and is 
inserted into the outer border of the shaft of the meta- 
carpal bone of tho thumb. Its action is to “oppose” the 
thumb to the fingers, an action peculiar to man and 
monkeys, the muscle being sometimes called the flexor 
ossis metacarpi pollicis. 

The Flexor Brevis Pollicis (Fig. 21, 4) consists of two 
portions, between which the tendon of the long fiexor is 
placed, one head being more or less conjoined with the 
adductor, and the other with the abductor pollicis. The 
outer head arises from a considerable part of the annular 
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ligament and from the lower part^f the trapezium. The 
inner head arises from tho front of the os magnum, the 
base of the middle metacarpal bone, and the sheath of 
the dexor carpi radialis, which is attached to that bone. The 
two heads are inserted into the sides of the base of the 
first i^halanx of the thumb, and into the sesamoid bones 
which are developed at this iDoint. 

The Adductor Polllcls (Fig. 21, 6) arises from the 
anterior surface of the whole length of the shaft of the 
middle metacarpal bone, and is inserted into the inner 
side of the base of the first phalanx of the thumb with 
one part of the flexor brevis, the muscle forming a triangle 
with its base to the ulnar side. The muscle necessarily 
covers the muscles in the first and second interosseous 
•spaces (which may be seen in part at its anterior border), 
and will have to be divided subsequently to expose them 
thoroughly. 

The Deep Branch of the Ulnar Nerve (Fig. 14, 22 ) 
is to be traced out, and will be found to arise from the 
ulnar trunk near tho pisiform bone, and to pass between 
the flexor brevis and the abductor minimi digiti, giving 
branches to them and to tho oppouens. It then forms an 
arch across the bases of the metacarpal bones, accom- 
panying the deep palmar arch of tho radial artery and 
supplying the two innermost lumbricales muscles and the 
seven interossoi muscles (palmar and dorsal) ; and ends 
by supplying the adductor and the inner half of the flexor 
brevis pollicis.* 

The Deep Palmar Arch, the termination of the radial 
artery, will be seen appearing between the flexor brevis 
and the a4ductor pollicis muscles; but by dividing the 
adductor near its origin and turning it aside, the entire 
arch can be traced from the point at which it enters the 
palm, between the heads of the abductor indicis. 

* It may assist the student in remembering the distribution of 
the ulnar nerve if he notices how it is governed by the number ; 
thus, the nerve supplies one and a b^f muscles in the fore-arm ; 
gives branches 4o one and a half fingers on both palmar and dorsal 
aspects ; and lastly, supplies one and a half muscles of the thumb. 
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The deep arch has a slight convexity towards the fingers, 
and is placed upon the bases of the metacarpal bones, being 
completed by the deep branch of the ulnar artery. • 

Before terminating in the deep palmar arch the radial 
artery gives off two branches, viz : — 

1. Princeps pollicis, a large branch of uncertain origin, 
and frequently arising from the radial at the back of the 
abductor indicis, which passes along the metacarpal bone 
of the thumb, and thet^ bifurcates to supply both sides of 
the thumb superficially. 

2. Radialis indicis, which runs on the palmar aspect of 

the abductor indicis to the forefinger, of which it supplies 
the radial side, giving a branch of communication to the 
superficial palmar arch and anastomosing at the tip of the 
finger with the digital artery derived from the superficial 
au*ch. , 

Fijr* 22. The deep arch gives some 

small recurrent branches to 
the carpus; three perforating 
arteries to the dorsum, which 
pass between the heads of 
the three inner intcrossei 
muscles; and three interos- 
seo^is arteries^ which run on 
the three palmar interosseous 
muscles to the roots of the 
fingers, and then anastomose 
with the digital branches of 
the superficial arch at their 
points of bifurcation. 

The tendon of the Flexor 
carpi radialis cad now be 
easily traced through the 
groove in the trapezium to 
its insertion into the base of 
the second metacarpal bone. 

Fig. 22.— The three palmar interoBseous muscles of the hand 
^ (drawnby J. T.Gray). c 

1. Tendon of flexor carpi nlnaris. 2. Tendon of flexor carpi radialis. 
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The Transverse Metacarpal lEnranient (Fig. 27, 14) 
passes in front of the heads of the metacarpal bones, and 
is closely connected with the sheaths of the flexor tendons. 
It must be divided to follow out the palmar ii^erossei, 
which pass beneath it. 

The intenisseous Muscles are seven in number, three 
palmai' and four dorsal. Two of the palmar interossei 
are readily seen, but the adductor pollicis must be en- 
tirely detached from the middle metacarpal bone in order 
to expose the remaining one. 

The Three palmar interossei (Fig. 22) are penniform 
muscles placed in the three metacarpal spaces between 
the fingei's, and are numbered 1st, 2nd, and 3rd from the 
radial side. They are ao^-ductors of the finger* to an 
imaginary line drawn through Fig. 23. 

the long or middle finger, and 
are arranged as follows : — The 
Ist palmar interosseous mus- 
cle arises from the ulnar side 
of the 2nd metacarpal bone 
and is inserted into the ulnar 
side of the corresponding 
first phalanx ; the 2nd arises 
from the radial side of the 
4th metacarpal bone and is 
inserted into the radial side 
of the corresponding first 
phalanx ; the 3rd arises from 
the radial side of the 5th 
metacarpal bone and is in- 
serted into the radial side 
of the corresponding first 
phalanx. 

The Four dorsal interossei 

Fig. 23. — The four dorsal interooBeous muscles of the hand (drawn 
by .T, T, Gray). 

1. Tendon of cxtenRor rarpi radialis longior. 

2. Tevdon of extensor carpi radialis brevior. ^ 

3. Tendon of extensor carpi ulnaris. 
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(Fig. 23) are bi<pennlforni mascles arising trom the ad- 
jacent sides of the metacarpal bones, and therefore showing 
by the sides of the palmar muscles to some extent, but 
are bes^dissected from behind. They are a6-ductors from 
an imaginary line drawn through the middle or long finger, 
and are therefore inserted as follows : — The 1st (abductor 
indicis) into the radial side of the base of the first phalanx 
of the forefinger ; the second into the radial side of the 
first phalanx of the middle finger i the 3rd into the ulnar 
side of the same phalanx ; the 4th into the ulnar side of 
the first phalanx of the ring finger. 

[The interosseous muscles of the hand should be compared 
with those of the foot, when tlie same arrangement will 
be fouAd to exist in both casein, with the exception that, 
in the foot, the imaginary line is drawn through the long 
or second toe, and that the muscles are arranged in cor- 
responding relation,] ‘ 

Ligambnir of the Scapula. 

[The muscles about the scapula are to be followed to 
their exact insertions and cut short ; the deltoid and the 
remains of the trapezius must be carefully rfemoved in 
order that thedigamenta of the scax^ula and clavicle may 
be seen.] 

The Acromlo-Clavlcular Articulation (Fig. 24) is a 
simple arthrodial joint, though occasionally there is a 
fibro-cartilage developed in it, dividing the synovial cavity 
into two parts. 

The Superior acromio-davicular ligament (Fig. 24, i), 
is a quadrilateral batid of short strong fibres more or less 
connected with the fibres of the trapezius and deltoid, 
it is in reality continuous with the inferior acromio- 
clavicular ligament, which is similar in shape but placed 
below the joint. 

The Coraco-Glavlcular Uffament (Fig. 24 , 2) is really 
but one ligament twisted upon itself so as to present two 
surfaces, to which the names Conoid and Trapezoid have 
been givra ; if the spine of the scapula hag been divided, 
this twisAd arrangement can be readily undone. 
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The Conoid Ligament is the more posterior portion, 
and resembles a cone with the base upwards. It is attached 
to the posterior and inner part of the base of the coracoid 
process helov3^o.o^ to the 
tubercle on the under 
surface of the clavicle 
and part of the adjacent 
bone above. 

The Trapezoid liga- 
ment might be more 
suitably called rhom- 
boid from its shape. 

It is a quadrilateral 
band of fibres attached 
to the line on the 
2 )osterior part of the 
upper surface of the 
coracoid process helow^ 
and to the line leading 
to the tubercle on the 
under surface of the 
clavicle above. It is anterior and external to the conoid 
ligament.* 

The Coraco-Acromlal Llgrament (Fig. 24, 3 ) is a tri- 
angular band attached to the outer side of the coracoid 
process, and by its smaller end to the tip of the acromion 
process, and is often divided into two portions. It arches 
above the shoulder-joint and prevents dislocation upwards. 

The Transverse lilgament (Fig. 24, 4 ) is a short band 
converting the suprascapular notch into a hole, and giving 
origin to part of the omo-hyoid muscle. The supra- 

* The relation of the ligament.<i may be remembered by the letters 
a e in trapezoid, which ia anterior and external to the conoid. 

Fig. 24. — Ligaments of the scapula and shonlder-joint (from Wilson). 

1. Superior acromio - clavicular 5. Capsnlar ligament. 

ligament. 6. Coraco-humeral ligament. 

2. Coraco - clavicular ligament 7. The long tendon of the biceps 

(trapezoid)* issuing from the capsular 

3. Coraco-acromial ligament. ligament and^entering the 

4. Transverse ligament. bicipital groove. 


Fig. 24. 
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scapular artery goes over the ligameut, but the nerve 
beneath it. 

The moveoients between the scapula and clavicle are 
very sli^t, but the two bones move freely together upon 
the thorax, the sterno-clavicular joint {vide side of neck) 
admitting of movement in every direction. The scapula 
is raised by the trapezius (upper part), levator anguli 
scapulae and rhomboidei muscles ; being again depressed 
by the weight of the acm, assisted probably by the lower 
fibres of the trapezius and (indirectly) by .tho latissimus 
dorsi. It is drawn forward by the serratus magnus and 
backward by the rhomboidei. The rotation of tho scapula 
upon the ribs, by which the arm is raised beyoud a right 
angle with the trunk, is due to the trapezius and to the 
strong lower fibres of the serratus magnus ; the upper 
fibres of the latter muscle and tho peCtoralis minor acting 
in the opposite direction. 

The Shoulder Joint. 

[The muscles surrounding the shoulder are to be care- 
fully removed, those which are inserted into the tubercles 
of the humerus being dissected as close to the capsular 
ligament as possible without iujuriug it, and then cut 
short.] 

The shoulder is an enarthrodial or ball-and-socket 
joint, and has therefore a capsular ligament. It is sur- 
rounded and strengthened by the following muscles: — 
above by the supra-spinatus, below by the long head of 
the triceps, in front by the subscapularis, and behind by 
the infra-spinatus and teres minor. 

The shoulder-joint admite of the following movements 
— flexion, extension, abduction, adduction, rotation, and 
circumduction. The humerus is flexed upon the scapula 
by tho weight of the limb, by the action of the pectoralis 
major, latissimus dorsi, and two teres muscles, and slightly 
by the triceps. It is extended by the deltoid and supra- 
spinatus, abductedhjihe^ deltoid, and adducted by the pecto- 
ral is major and ooraco-brachialis muscles. Bbtation of the 
humerus upon the glenoid cavity is produced outboards by 
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tlio infra-spinatus and teres minor, inwards by the sub- 
scapularis, teres major, latissimus dorsi, and pectoralis 
major muscles. The last two muscles are antagonistic in 
the fact that the pectoralis major draws the arm* across 
the chest after rotating it, whilst the latissimus dorsi 
draws it behind the back. 

The Capsular lilsament (Fig. 24, 5 ) is seen to be 
loose, allowing partial dislocation of the humerus now 
that all the muscles are divided, anti rough, owing to the 
insertion of some of the muscles of the scapula into it. 
There is frequently an opening on its inner side by which 
the bursa of the subscapularis communicates- with the 
articular cavity. It is attached ahovQ to the outer margin 
of the glenoid cavity of the scapula, and hdow to the 
anatomical neck of the humerus, and is pierced at its 
lower margin by th^ long tendon of the biceps. It is 
thickened in front by a band of hbres attached to^ the 
root of the coracoid process and called the Coraco^ 
humeral ligammU 

The tendon of the biceps is to bo followed into the 
articulation by laying opon tha capsular ligament, when it 
will be found to be surrounded by a tube of synovial 
membrane, and having become flattened, to be attached 
to the glenoid ligament and upper part of the glenoid 
cavity. , 

The Glenoid lilframent is a fibrous ring continuous 
with the tendon of the biceps and surrounding the glenoid 
cavity, which it therefore deepens. 

There is a single Synovial Membrane in the shoulder- 
joint, which is reflected over the articular surfaces and 
capsular ligament ; it forms a tube around the tendon of 
the biceps which is prolonged into the bicipital groove. 

The Elbow Joint. 

[The muscles about the elbow are to be removed, and 
great care, must bo taken in detaching the supinator brevis 
not to remove or damage the external lateral and the 
orbicular ligaments. Beneath the triceps close to the 
joint may be foflnd a little slip of muscular fibre attached 
to the lower end of the humerus and the back of 4,^10 
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joint ; this is the m^anconcus^ which is however often 
wanting or but slightly developed. All the muscles of 
the fore-arm and hand should now be removed to facilitate 
the examination of the wrist, etc. In 
removing the deep muscles of the fore- 
arm care must be taken not to injure 
the interosseous membrane.] 

The articulation of the humerus and 
ulna is a good example of ginglymus, 
or hinge-joint, and therefore has lateral 
ligaments; the articulation of the 
upper end of the radius is an example 
of diarthro&u rotatorius^ the head being 
surrounded by a ring partly of bone 
and partly of ligament; and the ar- 
ticulation between the head of the 
radius and the outer condyle of the 
humerus is an example of simple 
arthrodia. The ligaments of the elbow 
are united together, and form one 
general capsule, but may be divided 
into anterior, posterior, external lateral, 
and internal lateral. 

The elbow-joint has i/i front the 
brachialis anticus with the brachial 
artery and median nerve ; behind are 
the triceps and anconeus muscles. To the iimer side are 
the muscles arising from the internal condyle, and the 
ulnar nerve with the inferior profunda artery lies upon 
the internal lateral ligament. Externally the muscles 
arising from the external condyle with the musculo-spiral 
nerve and superior i)Tofunda artery are in relation, and 
the supinator brevis is closely connected with the external 
lateral ligament. 

Fig. 2o. — Ligaments of the elbow-joint ; inner side (from Wilson). 

1. Anterior ligament. 5 . Interosseous ligament. 

2. Internal lateral ligament. 6. Internal condyle of the hume- 

8. Orbicular ligament. rns, whlSh conceals the. 

4. Ql^lique ligament. posterior ligament. 
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The fore*arm is flexed by the biceps and bracbialis 
anticus, and indirectly by the flexors of the wrist and 
Angers. It is extended by the triceps and anconeus, and 
indirectly by the extensors of the wrist and Angers. 
Rotation of the radius upon the ulna Fig. 26 

and humerus, and consequently pro- 
nation and supination of the hand 
are produced as follows, — Prona- 
tion by the pronator quadratus and 
pronator teres, mpination by the 
biceps, supinator brevis, and supinator 
longus. 

The Anterior ligament (Fig. 25, i) 
is a broad membrane attached to the 
humerus immediately above the 
coronoid fossa, and to the edge of the 
coronoid process of the ulna, and 
partly to the orbicular ligament. 

The Posterior ligament (Fig. 26, 

8 ) is thin and loose, and is attached 
to the margin of the olecranon fossa t«.| ^ 

of the humerus, and to the edge of ^ 

the olecranon process of the ulna. 

The Internal lateral llipamcnt 
(Fig. 25, 2 ) is triangular, the apex 
being attached to the prominent in- 
ternal condyle,, and the base being 
attached all along the inner margins of the coronoid and 
olecranon processes, and bridging across the notch between 
them. 

The External lateral Ugament (Fig. 26, 4 ) is a short 


Fig. 26. — External view of the elbow joint (from Wilson). 


1. Humerus. 

2. Ulna. 

3. Radius. 

4. External lateral ligament in- 

serted inferiorly into (5) the 
orbicular ligament. 

6. Posterior extremity of the or- 
bicular ligament, spreading 


out at its insertion into the 
ulna. 

7. Anterior ligament, scarcely 

apparent in this view of the 
articulation. 

8, Posterior ligament, thrown 

into folds by the extension 
of the joint. 

a 
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thick band attached to^ the outer condyle, and radiating 
slightly at its attachment to the upper border of the 
orbicular ligament of the radius. 

The sfyuovlal mcmliraiie will be seen by removing 
the anterior ligament, and will bo found to be reflected 
between the humerus, radius, and ulna, and also into the 
small joint between the head of the radius and the lesser 
sigmoid cavity. The articular surfaces of all the bones 
are encrusted with cartilage, but occasionally those of the 
coronoid and olecranon processes are separated by a 
groove across the bottom of the sigmoid cavity. 

Radio-Ulnar Articulations. 

Superior (Fig. 2G, 5). — ^This is a part of the elbow joint, 
and consists of the Orbicular ligament^ a strong flat band 
of fibres which is attached to the* extremities of the 
lesser sigmoid cavity, and gives insertion to the external 
lateral ligament of the elbow, which must be removed to 
see the orbicular ligament satisfactorily. 

Mfdflle (Fig. 25, 5). — ^Tho Interosseous ligainerd or 
membrane is the great bond between the shafts of the 
bones of the fore-arm, its fibres running obliquely down- 
wards from the radius to the ulna. It is attached to the 
sharp interosseous borders of both bones in all their lower 
part, a space being left between the bones above, through 
which the posterior interosseous vessels go. The mem- 
brane has a large opening in it near the lower part for the 
anterior interosseous artery, and one or two smaller ones 
for its branches. 

The Round or oblique ligamerd (Fig. 26, 4) is very rarely 
seen, but is a band attached to the outer side of the coro- 
noid process of the ulna and to the radius below the 
bicipital tubercle. Its direction is therefore the reverse 
of that of the interosseous membrane. 

« Inferior (Fig. 27, 2) is formed by an inter-articular 
flbro-cartilage (which will be seen when the joint is 
opened), and by aTUerior and posterior ligaments, which 
are short fibrous bands passing between tke extremities 
of the radius and ulna. 
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The Wrist Joint. 

This is a hinge-joint, capable of considerable lateral 
movement, and has anterior, posterior, and two lateral 
ligaments. 

The wrist joint has in front the radial artery, the tendons 
of the flexor longus pollicis, flexor carpi radialis, palmaris 
longus, flexor sublimis and profundus with the median 
nerve, ulnar artery and nerve, sftid flexor carpi ulnaris. 
To the outer side, the tendons of the extensor ossis meta- 
carpi and primi internodii pollicis with the radial nerve. 
Behind the extensor cai’pi radialis longior and the brevier, 
extensor secundi internodii pollicis, extensor communis 
digitorum and indicis and minimi digiti, and the extensor 
carpi ulnaris (Fig. 20). 

The Anterior i!nd Posterior llupameuts (Fig. 27, 3) 
are broad bands attached to the front and back of the 
lower end of the radius, and to the front and back of the 
first row of carpal bones, being united with the ligaments 
of the carpus. 

The External lateral llgramcnt (Fig. 27, 4) is a thick 
band attached to the styloid process of the radius and 
to the outer side of the scaphoid and trapezium. 

The Internal lateral lliiranient (Fig. 27, 5) is longer 
than the external, and is attached to the styloid process 
of the ulna and to the upper surface of the cuneiform 
bone. 

The Bones of the Carpus (Fig. 27, 6) are bound to- 
gether ]py vertical and transverse dorsal and palmar, and 
at each side by slender lateral ligaments, which will not 
repay a special dissection ; also by interosseous ligaments 
which bind together the several bones of each row (except 
the pisiform which has a separate capsular ligament), 
which will be seen when the joints are opened. 

. The Metacarpal Bones (Fig. 27, 8) (with the exception 
of the first) are connected with the second row of the 
carpus by dorsal and •palmar ligaments, and the four 
metacarpal l^bnes are joined together by transverse dorsal 
and palmar ligaments. 
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Tho first mctacarpaf bono has a separate capsular 

ligament connecting it 
with the trapezium, this 
joint being enarthro- 
dial (Fig. 27, 9)- The 
bones of the carpus and 
metacarpus are capable 
only of a slight gliding 
or arthrodial movement 
with the exception of the 
metacarpal bone of the 
thumb, which is capable of 
flexion, extension, adduc- 
tion, abduction and cir- 
cumduction. The move- 
ments pf tln> wrist are due 
to the actions of the 
flexors and extensors of 
tho carpus and phalanges. 

[The synovial mem- 
branes of tho wrist are to 
be opened by the following 
incisions on the dorsal 
aspect of the hand ; one between tho lower ends of the 


Fig. 27.--TJgamenta of the anterior aspect of the wrist and hand 
(from Wilson). 

1. Lower part of the interosseous 0. Oapsular ligament of the 

membrane. carpo-nietacarpAl articu- 

2. Anterior inferior r^ilio-ulnar lation of tho thumb. 

ligament. 10. Anterior ligament of the 

3. Anterior ligament of rhe wrist- metacarpo - phalangeal 

joint. articulatiou of the 

4. External lateral liganieut, thumb. 

5. Internal lateral ligament. 11. One of the lateral liga- 

6. Palmar ligaments of the carpus. ments of t hat articulation. 

7. Pisiform bone, with its liga- 12. Anterior ligament of the 

ment. metacarpo • phalangeal 

8. Ligamesits connecting the articulation of the index 

second row of carnal bones finger; this ligament has 

with the metacarpals, and tho been rem<f^ed in the other 

metocarpals with each other. fingers. 
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radius and ulna, (care being iSiken not to divide the 
fibro-cartilage), and 

three transverse in- Fig. 28. 

cisions carried be- 
tween the lower , / 

end of the radius 
and the carpus, the 
two rows of carpal 
bones, and the car- 
pus and metacarpus 
respectively. The 
articulations of the 
pisiform bone and of 
the first metacarpal 
bone are also to bo 
opened.] 

The Slynovlal 
Membranes of th^ 

Wrist (Fig. 28) are 
five in number. 

The Ist or mcm- 

13. Lateral ligaments of the gamciit of the phalangeal 

same articulation : the cor> articulation of the thumb, 

responding ligaments are 16. Anterior and lateral liga- 
seon in the other articu> ments of the phalangeal ar- 

lations. ticulations of the index 

14. Transverse ligament con- finger; the anterior liga- 

necting the heads of the ments are removed in the 

metacarpal bones. other fingers, but the lateral 

15. Anterior and one lateral li- ligaments remain. 

Fig. 28. — Diagram showing the disposition of the five synovial 
membranes of the wrist joint (from Wilson). 

1. Membrana sacciformis. C. Cuneiform ; interosseous liga- 

2. Second synovial membrane. ments are seen passing oe- 

3. 3. Third, or large synovial tween these three bones. 

membrane. P. Pisiform. 

4. Synovial membrane between T. Trapezium. 

the pisiform and cuneiform T 2. Trapezoid, 
bones. M. Os magnum. 

5. Synovial membrane of the U. Unciform; interosseous li- 

metacarpal articulation of gaments are seen connecting 

the thumb. the os magnum ‘with the 

6. Lower extremi ty of the radius. trapezoid and unciform. 

7. Lower extremity of the ulna. 9. Base of the metacarpal 

8. Interarticular fibro-cartilage. bone of the thumb. 

S. Scaphoid bdbe. 10, 10. Bases of the other meta- 

L. Semilunar. carpal bones. 
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hrana sacciformis is between the lower ends of the radius 
and ulna, and extends between the ulna and the triangular 
hbro-cartilage; the 2nd is between the radius and the 
under surfece of the triangular fibro-cartilage above, and 
the three outer bones of the first row of the car^^us below ; 
the 3rd is between the firat and second rows of carpal 
bones, passing between the several bones as well ; it is 
prolonged between the bones of the second row to the 
metacarpal b Dues, and i% reflected over the bases of the 
four inner bones as well as between them ; the 4th is be- 
tween the cuneiform and pisiform bones; the 5th between 
the trapezium «uid the metacarpal bone of the thumb. 

The Trlaiiffular ilbro-canilaffe (Fig. 28, 8) is beat seen 
by removing the carjms altogether. It is attached by its 
base to the margin of the radius, between the surfaces for 
articulation with the ulna and the q|U'|>us, and passes 
transveraely between the lower end of the ulna and the 
carpus, to bo attached by its apex to the root of the 
styloid process of the ulna. 

The Metacarpus anil Plialaiiffes (Fig. 27) arc connected 
by anterior, posterior, and lateral ligaments. 

The Anterior Uijaments are strong bands passing from 
the head of the metacarpal bone to the base of the pha- 
lanx, and closely connected with the transverse metacarpal 
ligament and the sheaths of the tendons. 

The Posterior ligament is formed by an expansion of 
the extensor tendons. 

The Lateral ligaments are strong bands which are 
attached to the sides of the heads of the metacarpal bones, 
and imss obliquely to the anterior margins of the 
phalanges. 

Each joint has a separate synovial membrane. 

The Ptaalajiireai Articulations aro similar to those 
between the metacarpus and phalanges. 
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PART II. 

DISSECTION OF THE LEG. 


[77ic Siudeut is requested to read the ‘ Introduction * before com- 
mencing the dissection^ unless he has done so previousI^J] 

Eepork beginning the actual dissection, the student 
should make himself fully acquainted witli the external 
configuration of the part and the relations which super- 
ficial appearances bear to deeper structures. If ho has 
already dissected this region he should also make the 
incisions necessary to expose the several arteries in the 
positions in which they are usually tied, according to the 
directions which accompany the description of each 
vessel, taking care not to disturb the tissues unnecessarily, 
and to stitch up the incisions without delay. 

External appearances . — The fold of the groin separates 
the abdomen from the thigh, and the finger, if carried 
along it, will recognise Poupart’s ligament stretched 
tightly across when the limb is fully extended. In the 
same position also the front of the thigh will be convex 
owing to the large extensor muscles, but if the knee be 
slightly bent and the thigh abducted, a shallow depression 
will be seen immediately below the groin corresponding to 
Scarpa's triangle, and Poupart's ligament will be felt to 
become relaxed. Lymphatic glands of variable size can 
be felt along, or a little above, the line of Poupart’s liga- 
ment ; whilst below it, and more or less in a vertical di- 
rection, will be found others which belong strictly to the 
thigh. In the centre of the hollow on the front of the 
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thigh can bo felt th^ femoral artery, which may be 
followed for about a third of the length of the thigh in a 
thin subject. A subcutaneous vein (saphena) is occasion- 
ally to b^ seen, when enlarged, on the inner side of the 
limb, and the course of others joining it is occasionally 
visible. If the body should be the subject of femoral 
hernia, probably the hernial tumor will be found occupy- 
ing the upper part of the hollow in the front of the thigh, 
and reaching more or less along the lower border of 
Poupart’s ligament, in such a case, if the hernial pro- 
trusion be returned, the finger can be readily passed into 
the enlarged saphenous opening and up into the crural 
ring behind Poupart’s ligament. 

The crest and anterior superior spine of the ilium will 
be readily seen and felt^ the anterior inferior spine less so, 
on account of the muscles covering it ; the spine and 
crest of the pubes can also be distinguished. The great 
trochanter is easily recognised from thi'<'e to four inches 
below the crest of the ilium, and should be thoroughly 
manipulated that its relation to the upper border of the 
pelvis and surrounding parts may be clearly appreciated 
during the movements of the limb ; and the two sides of 
the body should be compared if any morbid change about 
the hip is suspected. 

An important diagnostic sign of a healthy condition of 
the neck of the femur is that when the limb is rotated 
the trochanter describes part of the arc of a circle, which 
is not the case when fracture has occurred. When an 
impacted fracture or absorption of the neck of the femur 
has taken place, the arc is much smaller 'and the move- 
ment less complete. The head of the femur may be felt 
behind the trochanter when the limb is rotated, and in a 
very thin subject it may be detected in front, when the 
finger is thrust deo])ly into Scarpa’s triangle. 

The condyles of the femur and the patella are to be 
i*xamined, and, it should be noticed how large a part of the 
articular end of the femur is uncovered by the patella 
whei| the knee is flexed. The ligament of tljp patella and 
its attachment to the tibia are to be noticed, and the 
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finger carried along the subcutaneoi^ surface of lAie tibia, 
the shin, down to the ankle. The head of the fibula is 
prominent, and the hand carried to the back of the knee 
will recognise the outer and inner hamstrings attached to 
it and to the tibia, and when the knee is flexed may feel 
the popliteal artery behind the joint. The lower third of 
the fibula is subcutaneous and terminates in the pro- 
minent external malleolus, behind which the peroneal 
tendons can be felt. On the inner side, the inner mal- 
leolus is to be examined, with the tendons behind it and 
the Achilles tendon attached to the heel. 

The foot is to be moved freely, when it will be found 
that the amount of lateral motion in the ankle joint is 
greatest when the toe is thoroughly pointed. Tn the same 
position the broad upper articular surface of the astra- 
galus becomes subcutaneous and is readily seen beyond the 
margin of the tibia. 

In the foot, the following points of practical utility 
should be thoroughly recognised ; first, on the inner side, 
the tuberosity of tho scaphoid bone, to which the tendon 
of the tibialis i)Osticus may be traced, and which is the 
guide in Cliopart’s amputation of the foot ; secondly, the 
slighter prominence of the internal cuneiform bone and 
base of the first metatarsal bone in front of it, to which 
the tendon of the tibialis anticus may bo traced, and 
which serve as a guide in Hey’s amputation ; and thirdly, 
on the outer side, tho prominent base of the fifth meta- 
tarsal bone, which serves the same puq)08e. The toes are 
commonly much distorted owing to the long pressure of 
ill-fitting shoes, and the metatarso-phalangeal articula- 
tion of the great toe is not unfrequently diseased, forming 
a bunion. 


The Front of the Thigh. 

[An incision is to be made along Poupart^s ligament 
and carried down the inner border of the thigh, for half 
its length, and this is to be joined by another across the 
limb at that paint ; the flap of skin thus marked out is 
to be carefully reflected to the outer side of the thigh.] 
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Fig. 29. 



Fig. 29. — Superficial dissection 
gions (from Wood ‘ On Rupture’) 

a. Superficial layer of fascia (re- 

flected). 

b. Deeper layer of fascia (re- 

flected) (the superficial 
vessels being left attiiched 
to the external oblique). 

c. Inguinal lyifiphatic glands. 

d. Superficial circumflex iliac 

r. Superficial epigastric artery. 


of the inguinal and femoral re- 

/. Superior external pudic 
artery. 

p. Voupart’s ligament. 
h» Intercolnmnar fascia. 

I. External abdominal ring. 

fibres of external 

- oblique. 

l. fnfernal saphena vein. 

m. Femoral lymphatic glands. 

n. llio-inguincl nerve. 

o. Saphenous opening. 
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The Superficial fascia of the thigl^ is continuous with 
the superficial fascia of the abdomen over Poupart’s liga- 
ment, and generally contaios a good deal of fat, particularly 
in the female subject. It is divisible into two layers in 
the upper part of the thigh, and the deep layer will bo 
seen by reflecting the superficial layer in the same way as 
the skin but not so far down, the separation between the 
two layers of fascia being marked by some small vessels 
which may be at once examined. ^ 

The Superficial Vessels (Fig. 20) are branches of the 
femoral artery with their accompanying veins, and are 
three in number, viz. : — 

The Superficial epigastric artery (^), which arises from 
the femoral immediately below Poupart’s ligament, and 
passes upwards and inwards over the front of the 
abdomen. ^ 

The Superfidal circumflex iliac artery (cQ, a small 
branch running outwards a little below Poupart’s liga- 
ment, and— 

The Superior external pudic artery (/), running in- 
wards, over the spermatic cord to the scrotum, or to the 
labium in the female. 

The Veins correspond in course and will be seen to open 
into the saphena vein. 

The Lymphatic glands will also be found between the 
layers of superficial fascia, and are arranged in two ro\vs, 
one along the groin, to which the lymphatics of the 
penis and scrotum pass, and another below the groin in 
the direction of the thigh, into which the lymphatics of 
the limb empty themselves.* 

The Deep layer of superficial fascia is more mem- 
branous than the superficial layer, and will be beat seen 
by raising it from the deep fascia beneath, beginning 
about four inches below the groin and reflecting it on to 
Poupart’s ligament. Between the two is the saphena vein, 

* The relation of the lymphatics to these glands is to bo borne in 
mind, since the position of a bubo will vary according to the part 
primarily affected^genitals or foot. Tlie student is reminded that 
the lymphatics of the testicle open into the lumbar glands. 
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and the deeper layJrof superficial fascia will be found 
bound down to the point at which the vein disappears, 
the saphenous opening. The deep layer of superficial 
fascia^ does not pass over Poupart’s ligament like the 
superficial layer, but is bound down to it, thus helping to 
direct a large femoral hernia along the groin. 

The Lae'p fascia of the thigh (fascia lata) is now exposed, 
and is to be dissected as far as is necessary for the stud^ 
of the i)arts concerned in femoral hernia, the several nerves 
2 )iercing it being left for subsequent examination. 

Femoral Hernia. 

[The saphena vein is seen to disappear through an 
ox)ening in the fascia lata about an inch and a half below 
PouparPs ligament. This is the saphenous opening, which 
is obscured by the attachment of a portion of the super- 
ficial fascia, called from the numefous perforations in it 
cribriform. If the ci’ibriform fascia be carefully removed 
together with the small veins, the artificially produced 
saphenous opening will then be clearly seen.] 

The Saplienoiis Oiiciiliij^ (Fig. 29, o) varies consider- 
ably in different subjects, and is generally best seen in the 
female. It is an oval opening half an inch wide, produced 
by a splitting and folding of the fascia lata at this point ; 
the outer edge of the opening being formed by the iliac 
portion of the fascia which is attached to the whole length 
of Poupart’s ligament, whilst the inner and deeper part is 
formed by the pubic portion of the fascia lata which, 
passing beneath the femoral vessels, binds down the 
pectineus muscle and is attached to the pectineal line. 
The outer border, which can be made sharp and semi- 
circular with the scalpel, is known as falciform (sickle- 
shape) margin (Burns), and over the lower part of this the 
saphena vein passes to open into the femoral vein. The 
superi(^ extremity of the margin, where it joins Poupart’s 
ligame^ and overlies the femoral vessels, is sometimes 
called ^ey’s ligament. The saphenous opening is the 
external aperture through which femoral^ernia when of 
large size passes, and might therefore well be called the 
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external femoral ring, although strictly speaking there is 
in the undissected condition no definite ring, but merely 
a weak point in the fascia through which the hernia pro- 
trudes, pushing before it the cribriform fascia. • The 
position of the thigh has considerable influence upon the 
condition of the saphenous opening, and its edges will be 
found to be relaxed when the thigh is flexed towards the 
median line of the abdomen, the position in which the 
patient is placed when the “ taxis ” i# applied for the re- 
duction of a hernia. 

[An incision is to be made from the lower end of the 
saphenous opening Pig 30 ^ 

transversely outwards 
for two inches, and a 
corresponding one im- 
mediately below Pou- « 
parPs ligament, and 
the piece of fascia 
thus marked out and 
including the falci- 
form process is to 
be reflected to the 
outer side.] 

Sheath of the Ves- 
sels (Fig. 30, k ). — 

Beneath the fascia 
lata in the upper part 
of the thigh will now 
be seen a delicate 
fascia, containing a 
little fat and covering 
the femoral vessels, 
called the sheath of 
the femoral vessels* 

Fig. 80.— Crural sheath laid open (from Wood ‘ On Rupture ’). 
a. Middle cutaneous nerve. yi Margin of saphenous opening 

e. Placed to inner side of Gim- (turned back). 

bernat's ligament. k. Femoral sheath opened by 

d. Iliac portion of fascia lata. three incisions. 

e. Pubic portion of fascia lata. I, Saphena vein. 
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This sheath is a tube, broader above than below, and 
becoming gradually lost upon tho vessels, which is con- 
tinuous with the fascia transversalis and fascia iliaca of 
the abdomen beneath Poupart’s ligament. Three vertical 
incisions, one in the centre and one at each side of the 
tubular sheath, will enable the dissector to see that it is 
divided by two slender septa into three compartments, 

the femoral ar- 
tery occupying 
the outermost, 
the femoral vein 
the middle, and 
the innermost 
or smallest one 
being occupied 
only by a lym- 
phatic gland. 
This last divi- 
sion of tho fe- 
moral sheath is 
the crural canal. 
The Crural 
Uluff (Fig. 31, 
12 ). — If tho fin- 
ger be passed upwards along the cniral canal it will enter 
the Crural or Femoral Ring beneath PoiiparPs ligament, 

Fig. 31.— Section of the structures which pass beneath the femoral 
arch (from Wilson). 

1. Ponpart’s lif^nmcnt. with the sheath of the 

2, 2, Iliac portion of the fascia psoas (6) and iliacus (7); 

Inta, attached along the the other (8) is lost upon 

margin of the Cl of the the capsule of the hip- 

ilium, and along Foupart’s joint (9). 

ligament as far a- the spine 1 0. The anterior crural nerve, 
of the pubes (8), 1 1 . (limbernat's ligament, 

t. Pubic portion of the fascia 12. The femoral ring, within the 
lata, oontinuou'^ at 3 with femoral sheath, 

the iliac portion, and pass- 13. Femoral vein, 
ing outwards behind the 14. Femoral artery; the two 

slieath of the femoral ves- vessels and the ring are 

sels to its outer border at 5, suiTouu4.ed by the femoral 

where it divides into two sheath, 

layers; one is continuous 
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displacing a little piece of subperitoneal fat which occupies 
it and is termed the septum crurale. The boundaries of 
the crural ring can be better felt than seen, and are, 
in fronts Poupart’s liga- 
ment or crural arch (with 
occasionally a distinct 
band of fascia tranaver- 
salis beneath it, called 
the deep crural arch)\ 
behind, the ilio-pectineal 
line and body of the 
pubes ; externally, the 
f(; moral vein separated 
by the septum ; and in- 
ternally, the sharp mar- 
gin of Gimbernat’s Ijga- 
ment. The crural ring 
is the aperture through 
which femoral hernia 
leaves the abdomen, and 
the point at which stran- 
gulation most commonly 
occurs ; the finger should 
therefore thoroughly ex- 
plore it. 

The Crural Canal (Fig. 30) is the short canal along which 
femoral hernia descends from the crilAd ring to the 
saphenous opening ; but as soon as the hernia has forced 
its way through that spot, it ascends, owing to the close 
attachment of the superficial fascia below that point, and 
lies along Poupart’s ligament, or, if of large size, may 
stretch the fascia sufficiently to mount over the ligament 
and simulate an inguinal hernia. 

The Coverlni^s of a Femoral Hernia (Fig. 32) will be 



Fig. 32.— Imaginary section of crural canal to show the coarse and 
coverings of a femoral hernia (drawn by J. T, Gray). 

1. Peritoneum.* 3. Femoral sheath. 5. Integuments. 

2. Septum crurale. 4. Cribriform fascia. 
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readily learned if the course it takes has been thoroughly 
understood. In its descent the intestine pushes before 
it (1) peritoneal sac, (2) septum crurale, (3) femoral sheath, 
Fig, 33 . (4) cribriform fascia, (6) su- 

perficial fascia and skin. It 
must not be supposed that 
the surgeon will meet with 
these various coverings in 
operating upon a strangulated 
femoral hernia, since ho 
usually pays no attention to 
any of them until ho reaches 
the sac or peritoneum, which 
is to be recognised by its thin 
bluish appearance and by 

the fluid generally to bo seen through its slightly trans- 

Sursery. — Opera- 
tion for strangulated 
femoral hernia. The 
point of stricture is 
very rarely at the sa- 
phenous opening, since 
it becomes so much 
enlarged in an old 

hernia as to offer no* 
resistance ; and the 

skin and superficial 
structures having been 
divided, (usually by 

a vertical incision) the forefinger can therefore be 
readily passed along the crural canal on the inner side 

* The student is particularly warned agninst the common error 
of supposing the sac of a hernia to be smooth and glistening on its 
exterior. 

Fig. 33.— Irregular origin of obturator artery from epigastric. Iflt 

variety external to crural ring (from Wood * On Rupture’). 

Fig. 34.— Irregular origin of obturator artery from epigastric. 2nd 
variety internal to crural ring (from Wood * On Rupture 


parent wall.* 

Fig. 34. 
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of the hernia to the crural ring, where the stricture will 
be found. This may be most satisfactorily and safely 
relieved by cutting cautiously inwards with a hernia 
knife, so as to notch or divide Gimbemat’s ligament ; but 
if this should not prove sufficient, the sac must be cau- 
tiously opened and the stricture divided from within it. 

The only possible danger which can be met with in the 
deep incision, is an abnormal distribution of the obturator 
artery, which, if it arise from the.epigastric artery and 
wind close to the uiner side of the neck of the sac, might 
be divided and give rise to troublesome haemorrhage. 
Fortunately this vessel, if it exist, is seldom damaged by 
a cautious use of the knife, and, as it is impossible to 
ascertain its presence beforehand, its existence may be 
ignored in practice, 

[The cutaneous nerves of the upper part of the front 
of the thigh are to be examined with the fascia lata, 
before it is removed to expose Scarpa's triangle.] 

The Fascia lata of the thigh is a dense white membrane 
attached to Poupart's ligament and the crest of the ilium 
above, and to the pubes internally, and will be afterwards 
seen to enclose and support all the muscles of the thigh. 

Cutaneous Nerves (Fig, 35). — The Ilio-inguinal nerve, 
which emerges from the external abdominal ring, gives 
one or two small branches to the thigh. 

The crural branch of the Qenito-crural nerve pierces the 
fascia at the level of, but external to, the saphenous 
opening, and joins the middle cutaneous nerve. It is very 
seldom satisfactorily seen unless traced from the lumbar 
plexus. 

The External cutaneous nerve ( 3 ) is to be found in a 
fold of fascia lata close to the anterior superior spine of 
the ilium, and pierces the fascia at a variable point, to be 
distributed by an anterior and a posterior branch to the 
out^r side of the thigh. 

The Middle cutaneous nerve ( 5 ) (from the anterior 
crural), pierce^ the fascia about the middle of the thigh, 
and will be afterwards traced as far as the knee. 

H 
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Fig. 35. 



TRIAXGLE. 

The Interned cutaneous 
and Long Saphenousnerves 
are not seen at present. 

Scarpa’s Triangle. 
[The fascia lata is to 
be removed from the hol- 
low below Poupart’s liga- 
ment as far as the skin 
has been reflected, and 
the muscles, vessels, and 
nerves thus exposed, are 
to be as thoroughly cleaned 
as is posiuble without dis- 
turbing tneir relations.] 

Scarpa! s tria^igle is the 
space in the upper third 
of th^ front of the thigh, 
containing the first part of 
the femoral vessels. The 
hose of the triangle is up- 
wards and is formed by 
Poupart’s ligament ; the 
Older border is formed 
by the sartorius muscle, 
which crosses the thigh 
obliquely; the tVmer border 
corresponds to the margin 
of the abductor longus ; 
and the apex of the 
triangle is formed by the 
meeting of the two above- 
named muscles. The space 
has been seen to be covered 
in by the superficial fascim 
and fascia lata, and its 
will now be seen to be 


Fig. 36.— Superficial dissection of the front of the thigh (from 
Hirscbfeld and Leveilld). 

1. Poupart’e ligament. artery, o 

2. Superficial branches of femoral 3 External cutaneous nerve. 
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Fig. 36. 




formed by the psoas and iliacus on the outer side, the 
pectineus and adductor longus on the inner side, with (in 
some subjects) a small portion of the adductor ]|)revis be- 
tween the two. 

Scarpa’s triangle contauis the 
upper part of the femoral artery 
and vein ; the origin of the pro- 
funda artery with its vein; and the 
anterior crural nerve with some of 
its branches. The saphena vein is 
not one of the contents of the 
space although generally seen 
to the inner side of the femoral 
vessels, since it originally was 
superficial to the fascia lata. . 

The Femoral * Artery in 
Scarpa’s Triangle (Fig. 35, 4 ). 

■r—The femoral artery is the 
continuation of the external 
iliac artery, and extends from 
Poupart’s ligament to the pop- 
liteal space. The part now 
exposed is that above the sar- 
torius, and is usually nearly 
half of the whole length of 
the vessel. When the thigh 
is slightly flexed and abducted, the artery runs from a 
point midway between the symphysis pubis and the an- 
terior superior iliac spine (or a little to the inner side of 
the centre of Poupart’s ligament) through the middle of 



4. Femoral artery. 

5, 5, 5. Middle cutaneous nerve. 

6. Femoral vein. 

7, 7, 7. Outer division of internal 

cutaneous nerve. 

8, 8. Inner division of internal 
cutaneous nerve. 

9. Branch to sartorius muscle 

from intern|l cutaneous. 


10. Saphena vein. 

11. Sartorious muscle. 

12. Cutaneous brancli of obtu- 

rator nerve. 

1«3. Plexus patellsB. 

14. Patellar branch of long 
saphenous nerve. 

16. Long or internal saphe- 
nous nerve. 


Fig. 36.— Incisions for tying the femoral artery (from Fergusson’s 
* Surgery *). 
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scak^a’s triangle. 

the triaDgle in a lino with the prominent tubercle on the 
inner condyle of the femur ; but when the thigh is fully 
extended it will be seen to wind slightly to the inner side 
of the linak). This portion of the artery is covered only by 
the superficial fascise and fascia lata, except near Poupart’s 
ligament, where it has been seen to be enclosed in the 
femoral sheath. One or two branches of the internal 
cutaneous nerve cross the vessel at variable points. Be- 
hind the artery from •above downwards are, the psoas 
(with a portion of the femoral sheath) ; the poctineus, 
but separated from the femoral artery by the profunda 
artery and vein and the femoral vein ; and the ad- 
ductor longus. To the owter side throughout is the an- 
terior crural nerve, but separated at the upper part by a 
small piece of the psoas ; and the long saphenous branch 
is in close relation at the lower part t)f the space. Tho 
femoral vein is to the inner side near Poupart’s ligament, 
but lower down is behind tho artery, forming one of its 
posterior relations. 

Snrffcry (Fig, 36). — From its superficial position, the 
femoral artery can be readily felt during life, and com- 
pression may be effected in any part of the triangle, but 
moat satisfactorily against the margin of the pubes. The 
artery has been tied above tho origin of the profunda, 
but with unsatisfactory results, — deligation at the lower 
part of tho triangle having been very successful. The 
latter operation is readily performed through an incision, 
from three to four inches long, in the middle of the lower 
part of the space, and in the direction of the limb, which 
is to be abducted. The incision should be carried at once 
through the fascia so as to expose the fibres of the sar- 
torius at the lower part of the wound, which are readily 
recognizable by their oblique direction. The muscle 
being turned a little outwards, the cellular sheath of the 
vessels will be seen, and the artery can be easily isolated 
and secured. The needle should be passed from within 
outwards, great care being taken not to include the vein 
which is behind, or the long saphenous ner^ which is to 
the outer side of the vessel. 
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Branches (Fig. 29). — ^The small (1) superfiddl epigas- 
tric; (2) euperficial circumflex iliac; and (3) superior 
external pvdic have been already examined. A small 
branch (4) the inferior external pudic arises fron^the upper 
part of the artery and passes beneath the fascia lata to 
the pubes. 

The largest branch, (5) the profunda artery, arises from 
one or two inches below Poupart^s ligament, and is now 
seen lying first to the outer side of, and then behind, the 
femoral artery and vein, and resting upon the pectineus. 
It is the great artery to the muscles of the thigh, and 
will be afterwards dissected. 

The Femoral vein at the lower part of Scarpa’s triangle 
lies a little to the outer side of the artery. It then as- 
cends behind it, and after being joined by the profunda 
vein, lies to the inner side of the femoral artery at the 
upper part of the space, where it receives the saphena 
vein and the veins corresponding to the four small 
branches of the artery. 

The Anterior Crural Nerve (Fig. 39, 5) is derived from 
the 2nd, 3rd and 4th nerves of the lumbar plexus, and 
enters Scarpa’s triangle beneath Poupart’s ligament, be- 
tween the psoas and iliacus muscles. It divides into a 
superficial and deep part, the superficial giving off the 
middle and internal cutaneous nerves and supplying the 
sartorius; the deep supplying muscular branches, and 
the long or internal saphenous nerve which becomes 
cutaneous at the inner side of the knee.* 

[The limb being extended, the line of incision on the 
inner side of the thigh is to bo prolonged to three inches 
below the knee and then carried across the limb, when 
the skin thus marked out is to be reflected to the outer 
side, and the superficial fascia to the same extent, all the 
cutaneous nerves being carefully left at their points of 
emergence from the fascia lata.] 

The Bursa pcUellcs is the subcutaneous synovial sac in 

* This last^ often described as coming from the superficial divi- 
sion, but the above is the more common arrangement* 
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front of the knee-cap, wiich will be seen by making a 
vertical incision into it When inflamed, this bursa forms 
what is commonly known as “ house-maid’s knee.” 

The FfLscia lata or deep fascia of the thigh is now 
thoroughly exposed. It has been seen to be attached to 
Poupart’s ligament and the crest of the pubes, and can 
now be followed to the crest of the ilium. The fascia is 
strongest on the front and outer side of the thigh, and on 
each side of the prominent extensor muscles may be 
seen a white lino marking the positions of its external 
and internal intermuscular septa. The fascia is attached 
to the condyles of the femur below, and is continued over 
the patella to the heads of the tibia and flbula, being 
incorporated with the several tendons attached to those 
parts. 

Piercing the fascia lata at several points are the cutaneous 
mrves of the thigh, some of which liave been already 
seen, but the following are now to be traced to their dis- 
tributions and then to their origins, the fascia being 
removed as may bo necessary for the latter purpose. 

The Internal cutaneous nerve (Fig. 35, 7, 8) is a branch 
of the anterior crural, and divides at a variable point 
into two branches, outer and inner. The outer branch 
frequently perforates the sartorius muscle, which it sup- 
plies, and becomes cutaneous in the lower third of the 
thigh, the branchcKS reaching as far as the patella. The 
inner branch having crossed the femoral artery appears 
close to the saphena vein a little above the knee, and its 
branches unite with those of the other branch and with 
the interaal saphenous nerve. Occasionally a junction 
between this nerve and the obturator may be traced on 
the inner side of the middle of the thigh. 

The Lo'ng or Internal SapJimous nerve (the course of 
which will be afterwards seen) becomes cutaneous at the 
inner side of the knee joint, where it lies at first in front 
of the saphena vein, and immediately sends a large branch 
forward to the skin cu the 2)atella {ramus cutaneus 
■patellce\ which unites with other cutaneous ncy^ves to form 
what has been called the plexus patdlce. 
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The Superficial veins of the thigh are very variable, 
but they cither open into the saphena vein separately, or 
form one or more separate branches which join the main 
trunk at or near the saphenous opening. 

Muscles of the Front op the Thigh. 

[The remains of the fascia lata are to be removed and 
the cutaneous nerves turned aside. The muscles of the 
front of the thigh will be put on the stretch by flexing 
the knee, except the surtorius, which must be stn^tched 
with hooks in order to clean it. All the loose fascia is to 
be removed and each muscle cleaned in the direction of 
its fibres, special care being taken to expose clearly the 
origin and insertion of each.] 

Connected with the fascia lata on the outer side of the 
thigh is the Tensor Fasclsc or Vafipliiie Feinoris (Fig. 37, 
4) which is to bo ej^posed by removing the fascia below 
the crest of the ilium. The muscle arises from the out- 
side of the anterior superior spine of the ilium and from 
a small portion of the crest; and the fibres pass down- 
wards and backwards to be inserted into the fascia lata 
below the great trochanter, the fascia being split at this 
point to receive the muscular fibres. The tensor vaginro 
femoris is, as its name implies, a tensor of the fascia of 
the thigh, i.nd thereby supports and assists the other 
muscles of the limb ; it is also an internal rotator of the 
femur. It is supplied by a branch of the superior gluteal 
nerve, which may be seen entering the deep surface of the 
muscle when it is reflected. 

The Sartorins (Fig. 37, 5) is the longest muscle of the 
body, and when dissected lies loosely upon the subjacent 
muscles. 

It arises from the anterior superior spine of the ilium 
and from the notch below it, and, crossing obliquely over 
the thigh, winds to the inner side of the knee and is in- 
serted into the broad and subcutaneous surface below the 
inner tuberosity of the tibia. insertion of the sar- 

torius is by a broad tendinous expansion, which is in- 
corporated 'vvth the fascia of the limb and over- 
laps the insertions of the gracilis and semi-tendinosus 
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muscles (of which the latter is the lower one), a bursa 
Fif'. 37. intervening between them. The 



sartorius (tailor - muscle) is a 
flexor of the leg upon the 
thigh and a flexor and rotator 
outwards of the thigh upon the 
pelvis, thus crossing the legs, 
and hence the name. It is 
'plied by the anterior crural 
nerve. 

The Quadriceps Extensor is 

the fleshy mass on the front of 
the thigh consisting of the rectus 
femoris superficially, with the 
crureus beneath it and the vastus 
extemus an^ internus on either 
side. 

The Rectus Femoris (Fig. 37, 
6) has no attachment to the 
femur, but stretches over it 
from the pelvis to the patella. 
It arues by a double tendinous 
origin, from the anterior inferior 
spine of the ilium and from the 
rough depression above the 
acetabulum. The two heads 
uni to to form a fusiform bi- 
penniform muscle, which is ten- 
dinous on its under surface at 
the lower part, and 


Fig, 37. — Mnstlfs of the anterior femoral region (from Wilson). 


1. Crest of the ilium. 

2. Its anterior superior spinous 

nroeesa. 

.3. GlWus medins. 

4. Te^r vaginie femoris ; its 

insertiek; into the fascia 
lata is shWn inforiorly. 

5. Sartoriua. 

3. Rectus femoris. 


7. Vastus externus. 

3. Vastus internus. 

9. Patella, 

10. Iliacns internus. 

11. Psoas magnus. 

12. Pectineus. 

13. Adductor longus. 

14. Part of the afiductor magnus. 

15. Gracilia. 
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to be inserted into the upper part of the patella in con- 
junction with the other extensor muscles. 

Beneath the rectus will be seen the External circum- 
fiex branch of the profunda artery. This arissE from 
the outer side of the vessel near its origin, and runs 
transversely between the branches of the anterior crural 
nerve, upon the vastus externus, but beneath the sarto- 
rius and rectus femoris, to the outer side of the thigh, 
whore it divides into ascending, traysverse, and descend- 
ing sets of branches. The ascending branches pass be- 
neath the tensor fasciae to anastomose with the gluteal 
artery ; the transverse set supply the vastus externus, and, 
turning round the limb, anastomose with the sciatic 
artery ; whilst the descending branch passes between the 
vastus externus and the cureuS to the knee joint, where 
it anastomoses with Jhe superior external articular branch 
of the popliteal artery. 

The Vastus Bxternus (Fig. 37, 7 ) is the largest of 
three muscles in front of the femur. It arises from the 
root of the great trochanter and the line leading to the 
linea aspera ; from the outer side of the linea aspera and 
adjacent pai't of the shaft of the femur ; from two-thirds 
of the outer division of the same line ; and from the ex- 
ternal iutermuscidar septum. Its fibres end in a broad 
aponeurosis which is inserted partly into the outer side 
of the patella, blending with the rectus, and partly into the 
head of the tibia, forming a portion of the anterior liga- 
ment of the knee joint and being blended with the fascia. 

The Vastus internus (Fig. 37, 8) is more or less 
united with the crureus. . It arises from the inner side of 
the linea aspera and from the adjacent bone as high as 
the insertion of the iliacus below the lesser trochanter ; 
from the upper half of the inner division of the linea 
aspera; and from the internal intermuscular septum. 
Its tendon resembles that of the vastus externus, and is 
inserted into the inner side of the patella and the head of 
the tibia, forming part of the anterior ligament of the knee, 
and being blended with the adjacent tendons and fascia. 
The origin of the lower part of the muscle cannot be seen 



quite distinctly at present, since its inner border is 
united with the tendon of the adductor longus to form 
a tendinous covering to the femoral vessels (Hunter’s 
canal)^ 

The Crurcus covers the front of the femur between 
the two vasti muscles, with which it is partially united. 

It anses from the anterior surface of the femur, from 
the anterior intertrochanteric line to about four inches 
from the lower end ^f the bone, and is inserted into the 
patella with the other extensor muscles. Its surface is 
tendinous, to allow free movement of the rectus upon it. 

The small suberureus muscle will be best dissected 
with the knee joint. 

The quadrice])s extensor is the great extensor of the 
leg upon the thigh, and is therefore in constant requisi- 
tion in standing and walking. Thp rectus in addition 
flexes the thigh upon the pelvis when the leg is fully ex- 
tended ; also when the leg is fixed it steadies the pelvis 
upon the femur or draws it forward. The quadriceps ex- 
tensor is supplied by the anterior crural nerve, 

Surgery. — ^These powerful muscles occasionally frac- 
ture the patella transversely by their violent and sudden 
action, the bone being snapped across the condyles of 
the femur and the upper fragment afterwards drawn up 
by the contraction of the muscles. In order to relax the 
muscles and bring the fragment down, it is necessary 
to ‘extend the log upon the thigh and flex the thigh 
upon the pelvis.’ 

The Foiiioral Artery In Hunter’s Canal (Fig. 39).— 
Huntei‘’s canal is formed by a tendinous expansion de- 
rived from the adductors longus and magnus and the 
vastus externn, ., which encloses the femoral vessels and 
long saphenous nerve in the middle third of the thigh. 
The canal begins at the crossing of the sartorius muscle 
and ends at the opening in the adductor magnus, where 
the artery enters the popliteal space, being covered by the 
sartorius in its whole length. On laying open the canal, 
the femoral artery will be found to have i^ vein behind 
and to the outer side until it reaches the opening in the 
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( adductor magnus, when the nerve crosses the artery to 
2 >ierce the tendon and become cutaneous on the inner 
side of the knee. 

t The Opening in the adductor magnus, as it is cominoiily 
fcalled, is in reality an opening between the round tendon 
?of the adductor magnus on the inner side, and the fibres 
,;of the vastus internus and the femur on the outer side, 
'the tendinous fibres of the adductor forming the re- 
mainder of its circumference. The only structures pass- 
ing through it are the femoral artery and vein. 

( The Anastomotica magna is the only vessel arising 
from the femoral artery in Hunter’s canal, but its branches 
not unfrecjuently come off at two or more separate places. 
The anastomotica has a superficial and a deep branch ; 
the superficial accompanying the saphenous nerve to the 
skin, the deep branch entering the vastus internus, 
^through which it descends to the knee to anastomose 
|with the articular branches of the popliteal artery. 

I iKiirfirery (Fig. 36). — Deligation of the femoral artery 
mi Ilunter^s canal is not frecpiontly performed in the 
present day, but the vessel is readily reached by an inci- 
Tsion to the inner side of the vastus internus in the middle 
third of the thigh, by which the outer edge of the sar- 
torius muscle is met with. The sartorius is turned 


inwards, when the tendinous canal is brought into view, 
land by laying it open the artery will be exposed. It is 
.'^ore convenient to pass the aneurism needle from with- 
^^ut inwards than the reverse, the vein lying to the outer 
^ide. • 

# The Anterior Crural Nerve (Fig. 30, 5 ) .supplies 
Ijiranches to all the muscles of the front of the thigh ex- 
cept ths tensor fascise femoris, and also gives a branch to 
^he pectineus on the inner side of the limb. The branch 
po the sartorius has been already seen to arise from the 
&ternal cutaneous nerve, and the remaining branches can 
Bow be traced from the deep division. The nerve to the 
pastus internus, which arises close to the long saphenous 
[nerve, is sometiqjes (but badly) called the “short saphe- 
^nous nerve,” The nerve to the pectineus crosses trans- 
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Tersely beneath the femoral vessels to the surface of the 
pectineus muscle, and gives a branch to the front of the 
hip joint. 

• Inner Side op the Thigh. 

FTbe superficial muscle of the inner side of the thigh 
(adductor longus) is already partially seen ; to expose the 
rest of the region, an incision is to be made along the rami 
of the pubes and ischium, and the skin is to be refiectcd, 
when the gracilis \^11 be brought into view.] 

A few cutaneous branches to the skin of the inner side 
of the thigh will be found appearing below the adductor 
longus. They are derived from the obturator nerve. 

The Adauctor JLouffus (Fig. 37 , 13) arises by a round 
tendon from the front of the os pubis immediately below 
the crest, and expands to be inserted into the middle third 
of the inner border of the liiiea as| 5 era. It is supplied by 
the obturator nerve. 

The C^radlls (Fig. 39 , 26) is the most internal of the 
muscles of the thigh, and arises by a broad thin tendon from 
the rami of the pubes and ischium close to the symphysis. 
It is a long riband-shaped muscle, and is inserted into the 
inner surface of the tibia beneath the sartorius, but 
higher than the semi-tendinosus. It is supplied by the 
obturator nerve. 

[The adductor longus is to be divided near its origin 
and turned down, in order to expose the adductor brevis 
and the insertions of the pectineus and the psoas and 
iliacus. The branch of the obturator nerve to the 
muscle is to be preserved, and the profunda vessels are 
to be cleaned as far as exposed, with the deep muscles.] 

The Pectineuic (Fig, 37 , 12) has been already seen in 
relation with the femoral artery and forming part of the 
floor of Scarpa’s triangle. It arises from the upper part 
of the triangular surface immediately in front of the ilio- 
pectineal line, and slightly from the line itself^ and winds 
to the back of the femur to be inserted into the line 
leading from the trochanter minor to the linea aspera. 
It is supplied by the anterior crural nerve. 
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[The pectineus should be divided and turned aside, in 
order to bring the deeper parts into view.] 

Insertion of tlie Psoas and lllacus. — Tho muscles 
form a single tendon, along the inner border of vfhich, 
however, muscular fibres are continued for its whole 
length. The insertion of the tendon is into the back of 
the lesser trochanter, and the muscular fibres are pro- 
longed for a short distance below that point. 

The Adductor Brevis (Fig. 39, i8)«ha8 the superficial 
division of the obturator nerve lying upon it, and the 
deep division of the same nerve appearing between it and 
tho adductor magnus. It arises from the front of the 
pubes below the ad- Fig. 88. 


duotor longus and 

between the gracilis 

and obturator oxternus^i Psoas and lliacua 

and is inserted into the Internal Circumflex A. 

upper part of the linea pectineus 

aspera and the Une Artery 

from it to the lesser 

trochanter, behind the „ 

.. j ji i. Superior Perforating A. 

pectineus and adductor 

longus and overlapping Adductor brevis 

both muscles. It is Middle Perforating A 

supplied by the ob- 

turator nerve. Addtu^r Longue 

The action of the Inferior Perforating A, 
adductors is implied 
by their name, but they 

act at the same time Adductor Magnus 

as external rotators 
of tho thigh. The 
power of adduction 
can be carried beyond 
the middle line so aa 
to cross the thighs 
over one another. 


i Fig. 88.— Diagram of the profunda artery of the thigh (drawn by 
J. T. Gray)* 
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Fig. 39. 



The gracilis is in ad- 
dition a flexor of the 
leg. All the muscles 
of the inside of the 
thigh are supplied by 
the obturator nerve 
except the pectineus, 
which receives its 
nerve from the anterior 
crural. 

The Profunda Artery 

(Fig. 38) has been seen 
to arise from the 
femoral artery in 
Scarpa’s triangle about 
two inches below Pou- 
part’s ligament. It 
lies at hrst to the 
outer side of the 
femoral artery and 
against the psoas, but 
then winds on to the 
pectineus behind the 
femoral artery, which is 
separated from it by 
both the profunda and 
femoral veins. The 
profunda next winds 
between the borders of 
the pectineus and ad- 
ductor longus, and lies 
against the adductor 
brevis ; then passing 
behind the addUctor 
longus, it runs on to 
the adductor magnus, 
where it ends. The 


Fig. 89.— Nerves of the thigh (from Hirschfeldfand Loveilltf). 
1. Gangliated cord of sympathetic. 2. Third lumbar nerve. 


THE PROFUNDA AR:*^RY. ]11 

profunda vein is superficial to its artery in the whole of 
its course. 

The Branches of the Profhnda are the external and 
internal circumflex, three perforating arteries, and •a. ter- 
minal branch, besides branches to the muscles on the 
inside of the thigh. 

1. The External circumflex artery arises from the 
outer side of the profunda near its origin, and has been 
already seen in the dissection of the^high (p. 105). 

2. The Internal circumflex artery (Fig. 38) arises 
from the inner side of the profunda near its origin, and 
passing beneath the pectiiieus, reaches the obturator 
externus muscle above the adductor brevis, when it 
divides into two branches. One passes superficially to 
the adductor brevis, to supply the muscles on the inner 
side of the thigh ; the; other passes beneath the adductor 
bievis, and after giving a branch to the hip-joint, ends in 
a branch which will be found between the quadratus femoris 
and adductor magnus in the dissection of the buttock. 

3. The Perforating arteries (Fig. 38) which are three 
in number, pierce the adductor muscles to reach the 
hamstrings, which they supply on their deep surfaces. 
The ujiper and middle arteries perforate the adductors 
brevis and magnus ; the lowest arises below the level of 
the adductor brevis, and therefore perforates only the 
adductor magnus. The nutritious artery to the femur 
generally comes from the middle perforating artery, and 


3. Branches to iliaciis internus. 

4. Fourth lumbar nerve. 

5. Anterior crural nerve. 

6. Lumbo-socral nerve. 

7. Branch to psoas. 

8. Obturator nerve. 

9. External cutaneous nerve 

(cut). 

LO. Nerve to pectineus. 

LI. Superficial division of an- 
terior crural nerve (cut ). 
L2. Superficial division of ob- 
turator nerve. 

13, 13* Sartorius nihscle, 

14, 14. Adductor longus. 


15. Branch to rectus. 

16. Deep division of obturator 

nerve. 

17. Branches to vastus externus 

and crureus. 

18. Adductor brevis. 

)9. Branch to vastus internus. 

20. Adductor magnus. 

21. Vastus externus. 

22,22. Internal saphenous nerve. 

23. Rectus femons. 

24. Patellar branch of saphenous 

nerve. 

25. Vastus internus. 

26. Gracilis. 
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when entering the foramen in the linea aspera has a di- 
rection from the knee joint. 

4. The Termhial branch (Fig. 38) ends in the fibres of 
the adductor inagnus. 

[The adductor brevis is to be divided in order to expose 
the deep portion of the obturator nerve, the adductor 
magnus, and the obturator externus, which are to be 
cleaned.] 

The Obturator Nerve (Fig. 39, 8) is the last branch of 
the lumbar plexus, being derived from the third and 
fourth lumbar nerves. It leaves the pelvis at the upper 
pai’t of the obturator foramen with the obturator artery, 
and immediately divides into superficial and deep por- 
tions. The superficial division lies upon the adductor 
brevis and supplies the adductor ^longus, the adductor 
brevis, and the gracilis, giving oflT a few cutaneous branches 
and an articular branch to the hip-joint. The deep divi- 
sion lies on the adductor magnus, which it supplies 
together with the obturator externus, and gives an ar- 
ticular branch to the back of the knee. 

An Accessory obturator nerve is occasionally found 
passing from the lumbar plexus over the pubes beneath 
the pectineus. When this exists it more or less replaces 
the superficial division of the obturator nerve. 

The Adductor Maffnus (Fig. 39, 2 o) arises from the 
lower part of the descending ramus of the pubes ; from 
the ascending ramus of the ischium ; and from the outer 
side of the tuberosity. Its upper fibres pass with different 
degrees of obliquity to be inserted into the back of the 
great trochantur of the femur, immediately below the 
quadratus femoris, into the whole length of the linea 
aspera and a small portion of its inner division. The 
lower fibres form an almost distinct muscle, and end in a 
round tendon which is inserted into the tubercle above 
the inner condyle of the femur, and, by means of an ex- 
pansion, into the lower part of the line leading to it. It 
is this- tendon which bounds the '^opening in the adductor 
magnus.^' It is supplied by the obturator nerve. 
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Above the upper border of the adductor magnus a 
portion of the obturator Externus can be seen. It 
arues from the margin of the anterior half of the ob- 
turator foramen, and from the corresponding portion of 
the outer surface of the obturator mem])rane. The fibres 
are directed backwards, and end in a tendon, which passes 
in a groove below the acotabulum to bo inserted into the 
digital fossa of the femur, as will be seen in the dissection 
of the buttock. • 

The oi)turator externus is an external rotator of the 
thigh and is supplied by the obturator nerve. 

The obturator artery is best seen after the removal of 
the thigh from the pelvis, in the dissection of which it is 
included. 

The Buttock. 

[The body being thrncd on its face, the buttocks are to 
be raised by blocks beneath the pelvis until the thigh 
can be well flexed with the knee on the table, or, if pre- 
ferred, the legs may be allowed to hang over the end of 
the table.] 

The dissector should recognise the crest of the ilium, 
which will bound his dissection superiorly, also the sacrum 
and coccyx, and the tuberosity of the ischium, which cau 
be felt through the gluteus maximus. The relation of 
the trochanter to the several parts of the pelvis in the 
difierent positions of the limb is to be noted also, as being 
of great practical importance in the diagnosis of fractures 
and dislocations. The “ fold of the buttock ’* formed by 
the lower border of the gluteus maximus will be seen 
when the muscle is stretched by rotating the thigh in- 
wards, but will vary according to the muscujar develop- 
iiient of the subject. The prominences of the inner and 
outer hamstrings and the hollow of the ham will be 
readily seen, and it should be noted how much deeper the 
space appears when the knee is flexed, and how readily 
under these circumstances, the popliteal vessels can bo 

felt, owing to the relaxation of the fascia. 

• 

[An incision is to be made along the crest of the ilium 
I 
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and down the middle of the sacrum to the tip of the 
coccyx, when, if the perinrcum and thigh have been dis- 
sected, it will only be necessary to make another cut 
across the upper pain of the back of the thigh to allow 
the large flap of skin to be reflected outwards.] 


The amount of fat beneath the skin of the buttock varies 
considerably, and if there is a large quantity it will be 
a waste of time to look for cutaneous nerves. 


40 . 



^ The Cutaneous Kerves are de- 
scending and ascending. 

The descending branches will be 
found passing over the middle of 
the crest of the ilium, and are the 
iliac branches of the last dorsal 
and first lumbar (ilio- hypogastric) 
nerves, the former being in front 
of the latter. There are a few 
branches also derived from the 
posterior divisions of the lower 
lumbar and upper sacral nerves, 
which pass obliquely from near the 
middle line. 

The ascending branches turn 
round the lower border of the 
gluteus maximus and are branches 
of the lesser sciatic nerve. 

[The portion of Jeep fascia cover- 
ing the gluteus medius and seen 
in front of the gluteus maximus, 
is to be cleaned, and then the 
gluteus maximus itself, the fibres 
being put on the stretch by flexing 
and inverting the thigh, and the 
dissector beginning at the upper 
border of the muscle on the nght, 
and its lower border on the left 
limb.] 


Fiff. 40.— Muscled of the posterior femoral and aluteal region 
(from Wilson). ' 


1. Glateus mediae. 2. Gluteus maximus. 
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The i;iuteu8 maximuN (Fig. 40, 2 ) arises from the rough 
triangle between the posterior third of the crest of the 
ilium and the superior curved line on the dorsum ilii ; * 
from the side of the lower part of the sacrum, tind the 
side of the coccyx ; from the tendinous expansion over 
the back of the sacrum ; and from the surface of the great 
sacro-sciatic ligament, which will be seen when the muscle 
is divided. The fibres run downwards and outwards, and 
the upper two-thirds of the muscltf are inserted into the 
fascia lata covering the great trochanter, the lower third 
being attached to the rough ridge leading from the back 
of the trochanter major to the linea aspera of the femur. 

The gluteus maximus is one of the most important 
muscles for maintaining the erect position of the body by 
fixing the pelvis upon the thigh. When the pelvis is the 
fixed point, the musole is a powerful extensor of tho thigh, 
and at the same time rotates it outwards. It is supplied 
by the inferior gluteal branches of the small sciatic nerve. 

[The gluteus is to be divided near its origin and turned 
down, when tlie extent of its attachment to the fascia will 
be bettor seen. Some branches of the superficial gluteal 
artery at the upper, and of the sciatic at the lower part of 
the muscle must necessarily be divided, but the nerves 
going to its under surface from the small sciatic should be 
preserved if possible.] 

Three hursoe will be found in connection with the 
gluteus maximus ; one between its fascia and the great 
trochanter ; a second between the fascia and the vastus 
extornus; and the third over the tuberosity of the 
ischium, which is remarkable for its change of relation to 
the muscle ; since when the body is in the erect posture 

* In describing the glutei miiscles the dorsum ilii is considered to 
have three curved lines, and not two as given by some authors. 

3. Vastus externus covered in 8 . Gracilis. 

by fascia lata. 9 . part of the inner border of 

4. Long head of biceps. the adductor magnus. 

.5, Short head. 10 . Edgeof sartorius. 

6 . Semi-tendindsus. 11 , Popliteal space. 

7. Serni-membranosus. 12 . Gastrocnemius; its two heads. 
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the muscle covers the tuber and its bursa, but when in 
the sitting posture, the muscle slips back and the bursa 
becomes subcutaneous. 

The Parts beneath the Gluteus JHaxlmus (Fig. 42) 
can now be seen although covered by loose cellular tissue 
which is to bo afterwards removed. They are from above 
downwards: — 1, gluteus medius; 2, a small piece of the 
lower border of the gluteus minimus ; 3, gluteal vessels 
and iiervo (not to be seen distinctly at present) ; 4, pyri- 
formis muscle ; o, sciatic vessels and nerves (great and 
small) ; 6, pudic vessels and nerve, and nerve to obturator 
internus ; 7, tendon of the obturator iuternus with the 
gemelli muscles above and below it; 8, tendon of the 
obturator externus ; 9, quadratus feinoris ; 10, great sacro- 
sciatic ligament; 11, tuber ischii and muscles attached 
to it. 

[These structures are to be cleaned as far as possible at 
once, and will bo examined in succession. In order to 
clean the muscles, the thigh must be well rotated inwards, 
and in the case of the ghiteus medius, it must be crossed 
beneath the opposite limb.] 

The Gluteus JMEcdlus (Fig. 42, 2 ) anises from the dorsum 
ilii between the superior and middle curved lines, and 
from the fascia covering its anterior part. The fibres 
converge to be inserted into the outer surface of the great 
trochanter, extending obliquely from its posterior superior 
angle downwards and forwards. The anterior border of 
the gluteus medius is united with the minimus, which 
lies beneath it. The insertion of the gluteus medius is 
best seen when the muscle has been divided. 

[The gluteus medius is to be divided close to its origin 
without injuring the gluteus minimus, the separation from 
which is marked by an artery ; and the anterior borders 
of the muscles having been separated with the scalpel, 
the gluteus medius is to be turned down without injuring 
the vessels and nerves beneath. A bursa will be found 
on the great trochanter beneath the tendon.] 

The Gluteus Minimus (Fig. 41, 8) aisises from the 
dorsum ilii between the middle and inferior curved lines, 



THE PYBIFORMIS. 


117 


being united by its anterior border with the gluteus 
medius. It is inseHed into the anterior surfaoo of the 
great trochanter. 

The two smaller 


glutei muscles assist 
in maintaining the 
erect posture by fixing 
the pelvis on the 
femur, or if the pelvis 
be fixed they act as 
abductors and rotators 
of the thigh, the glutens 
minimus and the an- 
terior portion of the 
juedius rotating in- 
wards, and the pos- 
terior portion of the 
Tuediiis rotating out- 
wards. They are both 
stipplied by the supe- 
rior gluteal nerve. 

The Pyrtforiiils 
(Fig. 41, 9 ) is only 



partly seen in the dissection of the buttock. It arises from 


the front of the lateral mass of the sacrum between the 1 st, 


2nd, 3rd, and 4th sacral foramina, and passing out of the 
great sacro-sciatic foramen ends in a round tendon, which is 
inserted into a distinct depression at tlie posterior part of 


Fig. 40. Deep muscles of the gluteal region (from Wilson). 

1. Ilium. 11. 0)3turator intemus, passing 

2. Sacrum. ^ ^ out of the lesser sacro- 

3. Posterior sacro-iliac liga* sciatic foramen. 

menta. 12. Gemellus inferior. 

4. Tuberosity of the ischium. 18. Quadratus femoris. 

5. Great sacro-sciatic ligament. 14, Adductor magnus. 

0. Lesser sacro-sciatic ligaments 16. Biceps. 

7. Trochanter major. 15, Vastus externus. 

8. Gluteus minimus. 17. Gracilis. 

9. Pyriformis. 18. Semi-tendinosus. 

10. Gemellus sujjerior. 

The tendon of the obturator externus should appear between the 
gemellus inferior and the quadratus femoris. 
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the upper margin of the great trochanter. The muscle is 
occasionally divided into two parts by the passage of a 
portion of the great sciatic nerve through its fibres. The 
pyriformis is an external rotator of the thigh and is 
m'p'plied by branches of the sacral nerves within the pelvis. 

In order to see the remaining muscles satisfactorily the 
sciatic nerves should be drawn aside over the tuberosity 
of the ischium. 

The Oliturator InV^rnus and Gemellt (Fig. 41, ii). — 
Only the tendon of the obturator interniis is now seen, 
the inusclo.arwi?!// from the inner surface of the pelvis 
in front of and behind the obturator foramen, and also 
from the inner surface of the obturator membrane. The 
tendon winds out of the lesser sacro-sciatic foramen, and 
being joined by the gernelli, passes forwards l)eneath the 
tendon of the pyriformis (with whiqh it is more or leas 
united) to be inserted into a depression at the anterior 
part of the upper margin of the great trochanter. The 
gernelli (twin muscles) are placed above and below the 
tendon of the obturator internus and are inserted into it, 
but one or both may be absent ; the superior arises from 
the spine of the ischium and adjacent portion of the 
lesser sciatic notch ; the inferior arises from thr) upper 
and back part of the tuber ischii. 

If the tendon of the obturator internus bo divided near 
its insertion without disturbing the gemolli, and drawn 
up from the margin of the sciatic foramen, a large bursa 
will be found, which, when opened, will be seen to lubri- 
cate the under surface of the tendon and the margin of 
the lesser sacro-sciatic foramen. The under surface of the 
obturator tendon is t Undivided into from three to five 
small tendons, and the margin of the bone is encrusted 
wdth cartilage and grooved to correspond with these. 

The obturator internus and geiacUi are rotators out- 
.waids of the thigh. The obturator is supplied by a 
special branch from the upper part of the sacral plexus 
which also gives a branch to the superior gemellus ; the 
inferior gemellus is supplied by the nerve#to the quad- 
ratus from the sacral plexus. 
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The Tendon of the Obturator ExtcrnuH (Fig. 42, 1 2) 
will be found lying deeply between the inferior gemellus 
and the quadratus muscle. The origin of the muscle has 
been already seen (p. 113) and the tendon, aftei^ passing 
through the groove below the acetabulum, is inserted into 
the digital fossa at the root of the great trochanter. The 
obturator exteriiua is a rotator outwards of the thigh, and 
is supplied by the obturator nerve. 

The Quadratus Fciiioris (Fig. 41, 13 ), so named from 
its quadrilateral shape, arises from the outer side of the 
tuberosity of the ischium external to the hamstring 
muscles, and passes horizontally to bo inserted on the 
back of the great trochanter immediately above the ad- 
ductor magnus, with which it is sometimes continuous. 
The point of insertion has been termed the ‘linea 
quadrati ’ (though a distinct line seldom if ever exists at 
the spot), which must not bo confounded with the well- 
marked posterior inter-trochanteric line. 

TI 10 quadratus femoris is an external rotator of the 
thigh and is supplied by a special bratich from the sacral 
plexus, which also gives a twig to the gemellus inferior. 

The Gluteal Artery (Fig. 42 3 ) is a branch of the pos- 
terior division of the internal iliac artery, and emerges 
from the pelvis through the great sacro-sciatic foramen 
above the pyriformia. It appears at the lower border of 
the gluteus minimus, and divides into a su[)erhcial and a 
deep portion. The superficial division is distributed to 
the under surface of the gluteus maximus ; the deep 
subdivides into superior and inferior branches. 

The superior deep gluteal artery runs along the middle 
curved lino of the ilium between the gluteus medius and 
minimus, both of which it supplies, and ends at the an- 
terior border of the ilium by anastomosing with the 
superior branch of the external circumdox artery of the 
thigh. The inferior deep gluteal artery crosses the gluteus 
minimus to the great trochanter to supply the parts in 
its neighbourhood. 

VeiiBB coijites accompany the branches of the artery 
and open into the internal iliac vein. 
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The Sciatic Artery is a branch of the anterior division 
of the internal iliac artery, and emerges from the pelvis 
through the great sacro-sciatic foramen below the pyri- 
formis. JEt gives large inferior gluteal branches to the 
gluteus maximus, and muscular branches to the other 
smaller muscles of the neighbourhood ; and anastomoses 
with both the external and internal circumflex arteries 
of the profunda femoria. Its named branches are (1) the 
coccygeal which pierces the great sacro-sciatic ligament 
to supply the parts about the coccyx ; (2) the comes mrvi 
ischiadici which runs upon the great sciatic nerve for a 
variable distance ; and (3) the branch to the quadratus 
(Ellis) which passes beneath the obturator interuus and 
gemelli to the quadratus and supplies the bip-joiiit. 

The veins corresponding to the sciatic artery open into 
the internal iliac vein. 

The Pudlc Artery is only seen in its course over the 
spine of the ischium, as it winds out of the great sacro- 
sciatic foramen below the pyriformis to re-enter the 
pelvis by the lesser sacro-sciatic foramen above the 
tendon of the obturator iutemus. The artery is accom- 
panied by its vein and by two nerves, the pudic nerve 
lying to its inner side and the nerve to the obturator in- 
ternus to its outer side. 

A branch of artery may bo found both at the upper and 

Fig. 42. — Disaectioii of the buttock and baeJi^ of the thigh (from 
Uirschfeld and Leveilld)^ 

1. Gluteus maximiifl. 15. Gracilis. 

2. Gluteus medlus. IG. Great sciatic nerve. 

3. Gluteal artery and nerve. 17. Adductor magnus. [mus. 

4. Gluteus miuiinus. 18. Insertion of gluteus niaxi- 

5. Nerve to obturator intern us. 19. United origins of semi-ten- 

G. Pyrifoiinis dinosus and biceps. 

7. Pudic nervp. 20. Short head of biceps. 

8. Small sciatic nerve. 21. Semi-mtmbranosus. 

9. Great sacro-sciatic ligament. 22. Tendon of biceps. 

id. Obturator interuus and gemelli. 23. Tendon of semi-tendinosus. 

11. Inferior gluteal nerve from 24, External popliteal nerve. 

small sciatic. 25. Internal popliteal nerve. 

12. T'endon of obturator extemus. 26. Comtnunicans fibularis 

13. Inferior pudendal nerve 27. Popliteal artery, f nerve. 

(Soemmering). ^ 29. Gastrocnemius. 

14. Quadratus femoris. 31. Communicaus tibialis ners'e. 
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lower borders of the quadratus. The upper is a branch of 
either the internal circumflex or obturator arteries accom- 
panying the tendon of Fig. 42. 


the obturator externus, 
and the lower, which is 
more constant, is one of 
tho terminal branches 
of the internal circum- 
flex artery. * 

Tho Gluteal Nerve 
(Fig. 42, 3 ) (superior) 
is a branch of the 
liimbo-sacral cord, and 
emerges from the pel- 
vis with tho gluteal 
artery above the pyri- 
formis. It divides into 
two branches, which lie 
between tho gluteus 
medius and minimus 
and supply them, giv- 
ing a branch forwards • 
to the tensor fascim 
femoris. 

The Small Sciatic 
Nerve (Fig. 42, 8) is on«. 
of the main branches™ 
of the sacral-plexus, 
and appears at the 
lower border of the 
pyriformis to become 
the cutaneous nerve 
of tho back of the 
thigh. As soon as 
it emerges from the 
pelvis it gives cuta- 
neous branches to the 
skin over the gluteus 
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inaximus, and inferior glvJteal branches to the under 
surface of the muscle itself. It then gives cutaneous 
branches to the thigh, one of the largest of which winds ' 
below^the tuberosity of the ischium to the periuceum and 
is called the inferior pudendal or nerve of Soemmering ; 
and the nerve itself may be traced as far as the popliteal 
space. 

The Great Sciatic Nerve (Fig. 42, 1 6) is the largest 
trunk of the sacrdl plexus, and appears at the lower 
border of thc^ pyrifonnis (or occasionally through its 
fibres). It runs midway between the tuberosity of tho 
ischium and the great trochanter, and disappear beneath 
tho hamstring muscles. Properly speaking this nerve 
gives no branches in this region, but frequently the 
nerves to the quadratus and hip-joint are derived from 
it instead of from the sacral plexus itself. 

The Nerve tii the Obturator Interims (Fig. 42, 5) 
arises from the upper part of the sacral plexus, and leaves 
the pelvis below tho pyriformis. taking the same course 
as the pudic vessels and nerve over the spine of the 
ischium, but lying to their outer side. As it winds into 
the lesser foramen it gives a branch to the superior 
gemellus, and then supplies the fibres of the obturator 
within the iielvia. 

The Nerve to the QuatfratuH (Fig. 42) arises from the 
lower part of the sacral plexus, and passes beneath the 
obturator internus tendon to the quadratus and inferior 
gemellus. It lies against the back of the hip-joint, to 
which it gives a branch. 

The Pudic Nerve (Fig. 42, 7) is seen lying on the 
spine of the ischiu.u internal to the pudic artery. If the 
inferior haemorrhoidal nerve should happen to arise 
separately from the sacral plexus it will be found accom- 
panying tho pudic in this position. 

Tho dissection of the popliteal space should be made 
before the skin on the back of the upper part of the thigh 
is removed, so that tho relations of tho tparts in tho ham 
may be undisturbed. 
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The Popliteal Space. 

[A vertical incision is to 
be made in the middle line 
of the limb at the back of 
the knee, extending for six 
inches above and the same 
distance below the joint. A 
transverse incision at each 
ond of this will allow the 
skin to bo fully reflected. A 
few branches of the small 
sciatic nerve may bo found 
in the superficial fascia, which 
is to be removed in order to 
expose the deep fascia.] 

Deep or Popliteal Fascia. 

—This is continuous with 
the fascia lata, and stretches 
across the popliteal space to 
protect the vessels and nerves 
beneath. When the limb 
is extended it is tightly 
stretched, but is at onco re- 
laxed on bending the knee. 

The flxscia being removed, 
the hollow of the ham will 
be brought into view filled 
with loose fat, which is to be 
removed to expose the pop- 


Fig. 43. 



Fig. 43. — ^Deep dissection of tlie popliteal space ^from Ilirschfeld 
and L-;veillc). 


1. Adductor magnus. 

а. Vastus exlernus. 

3. Popliteal vein, 

4. Great sciatic nerve. 

5. Popliteal artery, 

б. Short head of biceps. 

7. Internal popliteal nerve. 

8. External popliteal nerve. 

9. Vastus intermix. 

10, Long head of biceps (cut). 

11. Superior internal articular 

artery. 


12. Outer head of gastrocnemius. 

13. Tendon of semi-membranosus. 

14. Commiinicans peroiiei nerve. 

15. Inner head of gastrocneiniii.^;. 

16. Soleua. 

17. Inferior internal articular 

artery. 

18. Gastrocnemius. 

19. Popliteus. 

20. External saphenous vein and 

nerve. 

21. Tendon of plantaris. 
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liteal vessols and nerves. Imbedded in the fat of the 
popliteal space are some lymphatic glands, and it may 
be noted that there are no glands in the limb below this 
point. •TH'e boundaries of the space are to bo carefully 
cleaned, care being taken, at the lower part, of two small 
nerves and a vein which run on the back of the leg. 

The Popliteal Space (Fig. 40, ii) is a lozenge-shaped 
cavity at the back of the knee, which in the dissected 
state extends for s(fmo distance above and below the 
joint. Its upper part is bounded externally by the 
tendon of the biceps ; i'nternally by the tendons of the 
semi-tendinosus and semi-membvanosiis muscles. Its 
lower part has one of the fleshy beads of the gastrocne- 
mius muscle on each side, and on the outer side there is, 
in addition, the small plantaris muscle. 

Tlie floor of the space is formed at the upper x>art by 
that portion of the back of the femur which is between 
the divisions of the linea aspera ; next by the posterior 
ligament of the knee-joint ; and at the lower part by the 
po^fliteus muscle and the fascia covering it. These last 
can be only felt between the heads of the gastrocnemius, 
but if the inner head of that muscle be divided near its 
origin and turned down, the poxfliteus will be sufficiently 
dis^flayed. 

The Internal Popliteal Nerve (Fig. 40, 7) is the most 
superficial of the important structures in the ham. It is 
one of the divisions of the great sciatic nerve, and passes 
with a very slight degree of obliquity from the outer to 
the inner side of the ham, extending through the whole 
length of the space and disappearing beneath the gastroc- 
nemius muscle. It, thus crosses from the outer to the 
inner side of the popliteal artery, which it accompanies 
to the lower border of the popliteus muscle. Its branches 
are (1) articular which both pierce the i)ostericr surface 
of the knee-joint and accompany the inferior internal 
articular artery; (2) muscular to the gastrocnemius, 
soleus, plantaris, and popliteus; and (3) the external 
saphenous nerve 6r ramus communicans tilHialiSy which lies 
in the groove between the heads of the gastrocnemius 
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(sometimes beneath a few of its fibres) and will be traced 
in the dissection of .the back of the leg. 

The Kxtcrnal Popliteal Nerve (Fig. 43, 8), the other 
division of the great sciatic, is altogether under cibver of 
the biceps at the upper part of the space, but becomes 
visible close to its tendon near the head of the fibula. It 
gives a communicating branch (ramus communicans 
peronei vel fbulaHs) down the back of the leg to join the 
external saphenous nerve. • 

The Popliteal Artery (Fig. 43, 5) is the continuation of 
the femoral artery, and extends from the opening in the 
adductor magnus to the lower border of the popliteus 
muscle, wh^’e it divides into anterior and postQrior tibials. 
It lies at the bottom of the popliteal space, resting upon 
the back of the femur, the posterior ligament of the knee, 
and the popliteus muscle, and has a direction from the 
inner side of the femur to the middle of the leg. Its vein 
lies superficially in its whole course, but first to its outer 
side and afterwards to its inner side, whilst the internal 
popliteal nerve is still more superficial and also crosses the 
artery from without inwards. The commencement of the 
popliteal artery is under cover of the semi-membranosus, 
the middle of the vessel is in the hollow of the ham, un- 
covered by muscles, and its lower part is beneath the 
gastrocnemius and jilantaris muscles. A branch of the 
obturator nerve may occasionally be found on the upper 
part of the artery. 

The Branches (Fig. 43) of the popliteal artery are mus- 
cular (both to the hamstrings and muscles of tho calf) 
and articular. 

1 . The Superior muscular branches arise from the upper 
part of the artery, and are distributed to the adjacent 
hamstring muscles. 

2. The Articular branches are five in number, viz., two 
superior, two inferior, and one azygos. 

The superior arteries, internal and external, arise just 
above the condyles of the femur, around which bone they 
wind to the front of the knee-joint, to supply it and to 
BQj|§|^omose with the anastomotica magna and the descend- 
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iiig branch of the profunda respectively. The inferior 
articular arteries arise on the popliteus, and do not cor- 
respond on the two sides of the limb. The internal (the 
lower bf the two) winds below the inner tuberosity of 
the tibia and beneath the internal lateral ligament ; the 
external passes altogether above the head of the fibula 
but beneath the external lateral ligament, to the front 
of the joint. The azygos arises about the middle of tlie artery 
and pierces the postertor ligament to join theother branches. 

3. The Inferior muscular branches (sural) are distributed 
to the muscles of the calf. 

Surjfcry,— The popliteal artery may be readily com- 
pressed by the hand or a tourniquet. The operation of 
tying the popliteal artery for aneurism is never performed, 
but it might be necessary to reach the vessel if wounded; 
in which case an incision to the inner side of the space 
would enable the operator to reach the middle of the 
artery without injury to the nerves. 

The Popliteal Vein (Fig. 43, 3 ) is formed by the junc; 
tion of the anterior and posterior tibial veins at the lower 
border of the popliteus. The vein lies superficially to 
the artery and to its inner side, at the loAver part of the 
space, but crosses to the outer side ai)ove. It receives 
branches corresponding to those of the artery, and at a 
variable point, the external saphena vein, which lies on 
the back of the leg between the heads of the gastrocne- 
mius, opens into it. 

Some lymphatic glands are placed close to the artery, 
into which lymphatics, from the back of the leg, discharge 
themselves. 

The Back of the Thigh. 

[The skin left on the back of the thigh is to be removed, 
and the small sciatic nerve traced as far as convenient, 
after which the fascia should be removed and the ham- 
string muscles, with the sciatic nerve, cleaned.] 

The Hamstrtiiff Muscles (Figs. 40 and 42) are three 
in number, viz. the biceps on the outer side, and the semi- 
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tendinosus and semi-membranosus on the inner side. The 
biceps and semi-tendinosus, which arise in common, are 
superficial to the semi-membranosus near the tuber ischii, 
and the semi-tendinosus maintains this relation iJb the 
senii-inembranosiis throughout. The short head of the 
biceps will be found on the outer side of the lower part of 
• the femur. 

The Biceps (Fig. 42, 19 ) or outer hamstring arises by 
its long head from the anterior or lower of the two sur- 
faces on the tuber ischii, in common with the semi- 
tendinosus. It crosses the great sciatic nerve, and by 
diverging from the semi-tendinosus in the middle of the 
thigh, forma the outer boundary of the popliteal space. 
The short head ( 20 ), which is fleshy, arises from the outer 
si<le of the liiiea aspera, as high as the insertion of the 
gluteus maximus, and from its outer division to within 
two inches of the condyle, and the two heads having 
united opposite the lower end of the femur, the muscle is 
imerted into the outer side of the head of the fibula. The 
tendon splits to enclose the long external lateral ligament, 
and one portion of it therefore intervenes between the long 
and the short evternal lateral ligaments of the knee-joint. 

The Semi-tendinosus (Fig. 42, 19 ) arises by fleshy 
fibres in common with the tendinous origin of the biceps 
from the anterior of the two surfaces on the back of the 
tuber ischii. It forms one of the inner boundaries of the 
popliteal space, and ends in a long slender tendon, which 
lies on the semi-membranosus and passes beyond it to be 
inserted into the anterior or inner side of the tibia below the 
inner tuberosity, lying beneath the tendon of the sartorius 
and below that of the gracilis. Its fibres are crossed by 
a tendinous intersection. 

The Seml-memtiranosus (Fig. 42, 21 ), though one of 
the internal hamstrings, is external to the biceps at its 
origin. It arises by a strong tendon from the posterior or 
upper surface on the tuber ischii and, passing beneath 
the origins of the biceps and semi-tendinosus, spreads 
into a broad tendon from which the muscular fibres arise 
to form a thick belly. It is inserted by a strong tendon, 
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which passes horizontally beneath the internal lateral 
ligament of the knee to the groove in the side of the 
inner tuberosity of the tibia, and gives off two expansions, 
one tfi form the posterior ligament of the knee-joint and 
the other to cover the popliteus muscle. 

The hamstring muscles flex the leg upon the thigh and 
then extend the thigh upon the pelvis, as in walking or • 
running ; their most important action, however, is when 
the leg is their fised point, and they then prevent the 
pelvis and trunk from falling forward, and thus maintain 
the erect posture of the body. When, taking the pelvis 
as their fixed point, they act upon the leg or (the knee 
being fixed) upon the thigh, their power is applied to a 
lever of the third order ; when taking their fixed point 
below they act upon the pelvis, their power is applied to 
a lever of the first order. The hamstrings are supplied 
by the great sciatic nerve. 

The Cireat Sciatic Nerve (Fig. 42, i6) is continued from 
the buttock and, after leaving the quadratus femoris, lies 
on the posterior surface of the adductor magnus and 
passes beneath the biceps. At a variable point, but gene- 
rally about the middle of the thigh, the nerve divides 
into the internal and external popliteal trunks which have 
been already traced. 

Muscular branches to the hamstring muscles are given 
off by the nerve in this ])art of its course. 

Beneath the sciatic nerve will be seen the posterior 
surface of the adductor magnus, and piercing it at various 
points are the terminations of the perforating arteries 
from the profunda, which are now seen to supply the 
hamstring muscles (v. p. 111). The termination of the 
internal circumflex artery, between the quadratus and 
adductor magnus can now also be more fully traced out. 

[Before the subject is re-turned, the gluteus minimus, 
pyriformis, and obturator internus should be turned aside 
and the back of the hip-joint dissected, but the joint it- 
self should not be opened. When the si^bject is replaced 
on its back^ the front of the joint is also to be dissected 
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Thk Hip Joint. 

The Hip Joint is the best example in the body of 
enarthrosis or ball-and-socket joint, and of necessity has 
a capsular ligament besides other internal ligaments. • 
The hip joint has in frorU the united psoas and iliacus 
muscles and the femoral vessels ; hehindy the pyriformis, 
obturator internus and gemelli muscles, with the sciatic 
nerves and vessels lying upon them ; above taxe the gluteus 

Fig. 44.— Section of the right thigh at the apex of Scarpa’s triangle 
(drawn by G. E, L. Pearse). 

1. Profunda vessels. 12. Deep obturator nerve. 


2. Adductor loiigus. 

3. Femoral vessels. 

4. Superficial obturator nerve. 
6. Sartorius. 

6. Gracilis. 

7. External cutaneous nerve. 

8. Pectineus. 

9. ' Rectus femori^ 

10. Adductor brevis. 

11. Anterior crural nerve. 


12. Deep obturator nerve. 

13. External circumflex vessels. 

14. Adductor magnus. 

15. Tensor vaginse femoris. 

13. Semi-membronosus. 

17. Vastus internus and crureus. 

18. Semi-tendinosus. 

19. Vastus externus. 

20. Small sciatic nerve. 

21. Biceps femoris. 

22. Great sciatic nerve. 
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medius and gluteus minimus, and below the tendon of the 
obturator extcrnus. The hip-joint admits of the movdments 
of flexion, extension, abduction and adduction, rotation, 
and cil'cumduction; Flexion is performed by the psoas 
and iliacus, and indirectly by the rectus femoris: exten- 
sion by the gluteus maximiis, and indirectly by the 
hamstrings. The femur is adducted by the adductor 
muscles and pcctineus, which at the same rotate the 
bone outwards ; it <s abducted by the gluteus medius, 
minimus, and tensor vaginm femoris. Rotation outwarde 
is due to the pyriformis and obturator muscles, rotation 
inwards to the glute\is minimus and tensor vagina) femoris. 

The Capsular Lfaraineiit (Fig. 45, 8) when seen from 
behind, will bo found to be attached to the margin of the 
acetabulum, but to reach only about halfw'ay down the 
posterior surface of the neck of the femur, the point to 
which it roaches varying in different subjects. In front, 
the capsule extends from the margin of the acetabulum 
to the anterior inter-trochanteric line, and is strengthened 
by an oblique band of fibres extending from the anterior 
inferior spinous process to the lesser trochanter, to which 
the name ilio-femoral ligament has been given (Fig. 31). 
A bursa intervenes between the tendon of the psoas and 
the front of the hip joint, which occasionally communicates 
with the synovial cavity through the capsular ligament. 

It should be noticed that the posterior part of the cap- 
sular ligament is put on the stretch in adduction of the 
limb, and being thin, is always torn in dislocation of the 
head of the femur backwards. The anterior part is put 
on the stretch in abduction of the thigh, and the ilio- 
femoral band serves both to check extreme abduction and 
to prevent the head from starting from the cotyloid 
cavity* hence the rarity of dislocation |orwards. 

The capsular ligament having been divided, the thigh 
will be seen to be held by the so-called ligamentum teres, 
which will be brought into view by abducting the limb. 
In doing this a squeaking noise will probably be heard, 
which is due to the sudden separation af the moist ar- 
ticular surfaces of the femur and pelvis, which are covered 
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with cartilage. The inter-articular ligament (teres) being 
divided, the limb can be removed. 

The single sy- 
novial mevn- 
of the joint 
will be seen to 
be reflected over 
the inner sur- 
face of the cap- 
sular ligament 
on to the neck 
of the femiir, 
and to be i)ro- 
louged over the 
ligamontum 
teres to the 
bottom of the 
acetabulum, 
which it linos. 

In the bottom of 
the cavity it is 
loosely folded over some fat, and is of a darker colour than 
elsewhere, and has been termed incorrectly the Haversian 
gland. 

The lilgramcntum Teres (Fig. 45, 7 ) is not round, but 
prismatic or flattened. It is attached to the lower part of 
the n on-articular portion of the acetabulum, and to the 
pit ill the head of the femur. This ligament, though it 
would assist in preventing absolute dislocation, particu- 
larly forwards, has but little effect upon the movements 
of the joint, since it has been shown conclusively that it 
is only put upon the stretch during rotation outwards and 
flexion of the thigh. 

The Cotyloid Lilgiunent (Fig. 45, 6 ) is a fibro-carti- 

Fig. 45. — Ligaments of the pelvis and hip-joint (from Wilson). 

1. Oblique sacro-ilUc ligament, 6. Cotyloid ligament. 

2. Great sacro-scianc ligament. 7. Ligamentum teres, 

3. Lesser 8acro4ciatic ligament. 8. Cut edge of capsular liga- 

4. ’ Great sacro-soiatic foramen. meiit. 

5. Lesser sacro-sciatic foramen. 9, Obturator membrane. 


Fig. 45. 
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laginous ring, thinner at its free-edge than at the point of 
Fig. 46. attachment, which is fixed to 



the brim of the cotyloid cavity 
and serves to deepen it, fitting 
closely also against the head 
of the femur. That part of it 
which is carried across the 
notch on the inner side of the 
margin of the acetabulum is 
called the tramverse ligament^ 
and beneath it the articular 
vessels pass to the interior of 
" the joint. 

The Back of the Leg. 
[A vertical incision through 
the centre of the remaining 
portion of skin on the back of 
the leg, joined by a short 
transverse cut at the heel, will 
permit the reflection of the 
skin to each side.] 

The External Saphenous 
Werve (Fig. 46, 8) (communi- 
cans tibialis) will be found 
piercing the deep fascia of the 
leg about halfway down the 
limb, to join the communicans 
ithularis ( 4 ), which becomes 
cutaneous about the same 
level. The nerve thus formed 

Fig. 46. — Superficial nei-ves of the 
back of the leg (from Hirschfeld 
and Leveille). 

1* Internal popliteal nerve. 

2. External popliteal nerve. 

3. Internal saphenous vein. 

4. Nervus communicans fibularis, 

5. Nervus communicans tibialis. 

6. External saphena vein. 

7. Internal saphenous nerve.. 

8. External saphenous nerve. 

9. Posterior tibial nerve. 
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runs along the outer side of the tendo Achillis, to pass 
behind the external malleolus to the outer side of the foot. 

A branch or two of the internal saphenous nerve ( 7 ) 
may be found on the inner side of the back of th^ leg. 
The External Saphena Teln (Fig. 46, 6 ) appears 


behind the external malleolus 
close to the saphenous nerve, 
and running up the centre of the 
leg, pierces the deep fascia at th^ 
point where the communicafis ti- 
bialis nerve emerges; it has been 
already traced to the popliteal 
vein. The saphena vein not unfre- 
quently runs superficially to tho 
upper part of the popliteal space 
before it joins the popliteal vein. 

[The deep fascia of tho leg, which 
is continuous with that of the thigh, 
is to be removed, except near the 
internal malleolus, where the in- 
ternal annular ligament is to be pre- 
served. The muscles of tho calf 
are then to be dissected, being put 
on thq stretch by supporting the 
knee and drawing the toes towards 
the front of the leg.] 

The Gastrocnemius (Fig. 47, 4 ), 
tho suj^erficial muscle of the calf, 
has a double-headed origin from 
the back of the femur immediately 
above tho condyles. A bursa some- 
times communicating with the 
knee-joint lies between the inner 
head and tho tendon of the semi- 
membranosus. The two heads 
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Fig. 47.— Superficial muscleB o! the back of the leg (from Wilson). 

1. Tendon of biceps. 7. Tuberosity of os calcis. 

2. Tendons of inner hamstrings. 8. Tendons of the peronciis loii- 

3. Popliteal spefee. gus and brevis. 

4. Gastrocnemius. 9. Tendons of tlie tibialis pos- 

6. 6. Soleus. ticus ami flexor longus 

6. Tendo Achillis. digitorum. 
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are the lower boundaries of the popliteal space, and 
unite to form one large muscle, the fibres of which 
end about the middle of the leg in a broad tendon, 
which oontracts near the heel into tho thick rounded 
tendo Achillis ( 6 ). This, which is the common inser- 
tion of the gastrocnemius and the subjacent soleus, 
expands again slightly, to be inserted into the lower part 
of the posterior, surface of the calcaneum, a bursa inter- 
vening betvreen it and ^,he upper part of the same bone. 

S riie remaining head of tfie gastrocnemius being care- 
y divided near its origin, and the muscle turned down 
as far as possible, the plantaris and soleus with the i>op- 
liteus covered by its fascia will be brought into view.] 

The Plantaris (Fig. 43, 21 ) arises from above the ex- 
ternal condyle of the femur and from the line leading to 
it, and tho muscle lies internal tto the outer head of the 
gastrocnemius. Its fleshy fibres are about three inches 
long, but its tendon is the longest in the body and is very 
slender, Tt is placed between the gastrocnemius and 
soleus, and crosses obliquely so as to got to the inner side 
of the tendo Achillis, by the side of or in common with 
which it is inserted into the os calcis. It is analogous to 
the palmaris longus of the upper extremity. 

The SSoleus (Fig. 47, 5 ) is tendinous on its surface, to 
allow’ the corresponding tendinous expansion on the under 
surface of tho gastrocnemius to move freely upon it, and 
betw’cen the tw’o is a quantity of loose areolar tissue. It 
arises from the oblique lino of the tibia and from the inner 
border of tho tibia in its middle third; also from the 
posterior surface of tlie head and upper third of the fibula, 
and from a deep tendon which arches over the tibial 
vessels and nerve. fibres end in a broad tendon, which 
joins that of tho gastrocnemius in the lower third of the 
leg to form the tendo Achillis, the insertion of which has 
boon seen. The muscular fibres are inserted into the deep 
surface of the tendon to within two inches of the heel. 

By dividing the fibres of the soleus vertically and with 
care, a tendinous expansion on the deep surface of the 
muscle W’ill bo brought into view, which stretches across 
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the posterior tibial vessels and nerve, and protects them 
from pressure during the movements of the limb. This deep 
tendon is an important guide in the operation of tying the 
posterior tibial artery, and must be divided to reajh it. 

The muscles of the calf extend the foot, i.e., point the 
toes, the gastrocnemius in addition flexing the leg \ipon 
the thigh ; or, when taking their fixed point below, they fix 
the leg upon the foot, the gastrocnemius also steadying the 
thigh. They are supplied by the intjrnal popliteal nerve. 

Tlie form of club-foot known as ‘talipes equinus’ is 
due in part to contraction of the muscles of the calf, and 
division of the tendo Acliillis is practised for its relief. 

[The plantaris is to be divided and the soleus cut near 
ils attachments to the tibia and fibula, when it and the 
gastrocnemius are to be turned down and the bursa be- 
tween the tendon and the os calcis noticed. The posterior 
tibial vessels and nerves, partially covered by the deep 
layer of fascia, will now be exposed, and beneath them the 
deep muscles of the leg, with the popliteus covered by 
its fascia above.] 

The Popliteus (Fig, 48, 6) is covered by a strong fascia 
which is derived from the tendon of the semi-mem- 
bran osus, upon which the lower part of the popliteal 
vessels and nerve rests. This must be removed to expose 
the oblique fibres of the muscle, and an incision must be 
’ made througn the coverings of the knee immediately in 
front of the external lateral ligament to see its tendinous 
origin. The popliteus arises from within the general cap- 
sule of the knee (though outside the synovial cavity) by 
a round tendon, which is fixed to a distinct pit on the 
outer side of the external condyle, below and a little in 
front of the tubercle for the attachment of the external 
lateral ligament. The tendon passes through a groove in 
the bone and beneath the external lateral ligament, and 
after quitting the joint the fleshy fibres are developed, 
which are inserted into nearly the whole of the triangular 
surface on the back of the upper part of the tibia above 
the oblique line. 

The poplitcMus is a flexor of the leg upon the thigh, and 
has a tendency to rotate the tibia inwards, which is 
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checked by the arrangement of the crucial ligaments 
within the knee. When these ligaments are destroyed or 
relaxed in disease very considerable rotation of the tibia 
takes pl^ce. The popliteus is supplied by a branch of the 
internal popliteal nerve. 

[The incomplete intermuscular layer of fascia of the 
leg being removed, the posterior tibial vessels and nerve 
are to be cleaned, when the subjacent muscles will be 
found in the following i)Ositions : — flexor longus digitorum 
most internally, tibialis posticus in the middle, and flexor 
longus pollicis to the outer side.] 

The Flexor lionjirus Dlsrltorum (Fig. 48, 7 ) arises from 
the posterior surface of the tibia below the oblique line 
and internal to the attachment of the tibialis posticus 
(from which it is separated by an indistinct vertical 
ridge, and an intermuscular septum attached to it), the 
lower fibres of the muscle reaching to within three inches 
of the lower end of the tibia. It ends in a single tendon, 
which lies to the outer side of that of the tibialis posticus 
at the ankle, and passes through a separate division of 
the internal annular ligament to the sole of the foot. 

The Tibialis Posticus (Fig. 48, 8 ) is the only one of 
the deep muscles which is attached to both bones of the 
leg, between which it therefore lies, its tendinous surface 
forming septa between it and the adjacent muscles. It 
arises from the posterior surface of the tibia, below the 
oblique line and external to the flexor longus digitorum, 
to within two inches of the ankle; from nearly the 
whole length of the interosseous membrane ; and from the 
whole of the internal surface of the fibula immediately 
behind the interosseous line,* as well as from the inter- 
muscular septa on each side, which are continuous with 

* The internal surface here spoken of is not the surface called 
internal by Cloquet, Cruveilhier, Quain, and Holden, which includes 
the surface in front of the interosseous lino, — nor that considered 
internal by Ward and Gray, wluch extends from the interosseous 
line to the posterior border of the bone ; but is the surihee existing 
only in the middle of the bone, between the interosseous line and an 
oblique line which cuts it off from the posterior surface. The fibula 
may be best considered as having a quadrilateral shaft with anterior, 
external, posterior, and internal (partial) surfaces. 
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the aponeurosis over it. The muscle 
the flexor digitorum, and between the 
tibial and fibular origins the anterior 
tibial vessels pass. The fibres end in 
a single broad tendon, which passes 
beneath and then to the inner side of 
that of the flexor digitorum at the 
ankle, running through a groove at the 
back of the internal nialleolus and in 
the most internal division of the an- 
nular ligament to the sole of the foot, 
where it is attached to the tuberosity 
of the scaphoid bone and gives slips to 
all the other bones of the tarsus, ex- 
cept the astra^lus. 

The Flexor liongrns Polllcls (Fig. 
48, 9 ) is a well-marked bi-penniform 
muscle arising from the posterior 
surface of the fibula below the origin 
of the soleus to within an inch of the 
ankle ; and also from the intermuscular 
septa between it and the peronei 
muscles on the outer side of the bone 
and the tibialis posticus internally. 
The muscle ends in a tendon which 
lies to the outer side of the posterior 
tibial vessels and nerve, and, passing 
through a separate division of the 


overlapped by 
Fig. 48. 


Fig. *18. — Deep layer of muscles of the back of the leg ( from Wilson). 


1 . Lower extrem ity of the femur. 

2. Ligamentum posticum Wins- 

lowii. 

3. Tendon of the semi-membra- 

nosiis muscle. 

4 . Internal lateral ligament of 

the knee joint. 

5. External lateral ligament. 

6. Popliteus muscle. 

7. Flexor longus digitorum. 

8. Tibialis posticoA 

9. Flexor league pollicis. 

10. Peroneus longus. 


11. Peroneus brevis. 

12. Tendo Achillis divided near 

its insertion into theoscalciti. 

13. Tendons of the tibialis posti- 

cus and flexor longus digito- 
rum, just as they are about 
to pass beneath the iutemal 
annular ligament of the 
ankles the interval between 
the latter tendon and the 
tendon of the flexor longus 
pollicis is for the post^or 
tibial vessels and nerve. 



138 


BACK OF THE LEG. 


annular ligament, winds to the solo of the foot through an 
oblique groove at the back of the astragalus and another 
below the lesser process of the os calcis. The flexor longiis 
pollici§ and flexor digitorum are direct flexors of the toes 
and extensors of the foot, they point the toes. The 
tibialis posticus is also an extensor of the foot, which it 
tends to draw inwards. The three muscles are supplied 
by the posterior tibial nerve. 

Snrgrery* — ^The form of club-foot called ‘ talipes varus ’ 
which causes the patient to walk on the outside of the 
foot, is due in part to the contraction of the tibialis pos- 
ticus and sometimes of the flexor digitorum. The opera- 
tion of dividing these tendons is performed immediately 
above the internal malleolus, a blunt-pointed tenotomy 
knife l^eing used after the first incision to avoid all danger 
of wounding the posterior tibial artery. 

The Posterior Tibial Artery (Fig. 50, 21 ) is the direct 
continuation of the popliteal artery, and begins at the 
point of bifurcation of that vessel, which is usually the 
lower border of the popliteus muscle. In the upper part 
of its course the posterior tibial artery lies between the 
superficial and deep muscles of the back of the leg, but 
below the origin of the soleus it is only bound down by 
the intermuscular layer of fascia, and lies by the side of 
the tendo Achillis. It rests upon (in the position for 
dissection) the tibialis posticus for two-thirds of its 
length, but then upon the flexor digitorum ; and at the 
ankle lies upon the tibia between the tendons of the 
flexor digitorum and flexor longus pollicis. The vessel 
afterwards passes through a division of the annular liga- 
ment to the interval between the inner malleolus and the 
heel, where it divides into internal and external plantar 
arteries. The posterior tibial nerve has a close relation to 
the artery throughout, lying first to its inner side and then 
crossing to its outer side, in which relation it continues 
to the foot. The posterior tibial arteiy has two vence 
comites, which join those of the anterior 'tibial artery to 
form the popliteal vein. 



THE POSTERIOR TIBIAL ARTERY. 


139 


Surgery (Fig. 48). — ^The operation of tying the poste- 
rior tibial artery is seldom performed except on the dead 
body, but the vessel may be reached in three parts of its 
course. Behind the malleolus the artery is readily expdbed by 
a somi-luiiar incision two inches long, made three-quarters 
of an inch behind the margin of the bone, the edge of the 
knife being directed towards the tibia so as to divide the 
internal annular ligament. At the lower part of the 
leg the vessel Pig. 4$, 

may be reach- 
ed by a ver- 
tical incision 
a little to 
the inner side 
of the tendo 
Achillis, and 
will be found 
lying upon 
the flexor di- 
gitorum. In 
the middle 
of the log the 
operation is 

one of some difhoulty and somewhat damages the dissec- 
tion if performed. The best mode of proceeding is to 
make a vertical incision four inches long, parallel to, and 
half an inch l)ehind, the edge of the tibia ; the gastrocne- 
mius slips aside and the soleus is then to be divided, 
especial care being taken to cut through tho tendon on 
its under surface but to go no deeper. A little dissection 
close beneath this tendon and towards the fibula will expose 
tho posterior tibial artery lying upon tho tibialis posticus. 

The Branches (Fig. 50) of the posterior tibial ai-tery 
are (1) peroneal ; (2) muscular branches ; (3) nutritious 
io the tibia ; (4) a communicating branch ; and (5) inter- 
lal calcanean. 

Fig. 49. — lucisiona for tying the posterior tibial artery (from 
?ergiisson*8 ‘ Surgery 
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1. The Peroneal ( 12 ), always 
of considerable size and some* 
times larger than the poste- 
rior tibial, comes off about 
two inches below the popli- 
teus. It lies first between 
the tibialis posticus and 
flexor longus pollicis, but 
afterwards pierces the fibres 
of the flexor pollicis and runs 
close to the fibula to near 
its lower end. In this part 
of its course it gives muecular 
branches, and the nutritious 
artery to the fibula which 
runs /rom the knee-joint. It 
then gives a good-sized ante- 
rior peroneal branch to the 
front of the leg between the 
tibia and fibula below the in- 
terosseous membrane, which 
will be afterwards dissected ; 
and a communicating branch 
to join that from the poste- 
rior tibial. The peroneal 
artery ends below the exter- 
nal malleolus by anastomos- 
ing with the malleolar and 
plantar arteries. 

2. Muscular branches are 
given to the deep muscles 
and also to the soleus. 

3. The nutritious artery 
to the tibia is of large size 
and enters the foramen on 
the posterior surface of that 
bone, having a direction from 
the knee-joiiit. 


4. A Communicating branch runs transversely imme- 
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diately above the ankle to join a corresponding branch of 
the peroneal artery. 

5. The Internal Calcanean is a branch of variable size 
and may be replaced by two or more separate aAeries. 
It arises from the posterior tibial whilst beneath the 
internal annular ligament, which it pierces to supply the 
inner side of the os calcis with the muscles attached to 
it, and to anastomose with the other arteries in the 
neighbourhood. • 

The Posterior Tibial Nerve (Fig. 50, 19 ) is the con- 
tinuation of the internal popliteal trunk, and passes with 
the artery beneath the soleus to lie on the deep muscles 
of the back of the leg. It is placed at first to the inner 
side of the posterior tibial artery, but crosses that vessel 
in the upper part and lies to its outer side at the ankle 
in the same division of the annular ligament. The nerve 
divides into internal and external plantar nerves for tho 
solo of the foot, and the division not unfrequently takes 
place above the inner malleolus, in which case the 
plantar nerves are usually found on either side of the 
artery. 

The posterior tibial nerve gives muscular branches to 
the tibialis posticus, flexor longus digitoruni, and flexor 
longus pollicis, and a cutaneous nerve to the heel ( 20 ) which 
pierces the fascia to the inner side of the tendo Achillis, 
and may be traced to the skin of the sole of the foot. 


Fig. 60. — Deep dissection of the back of the leg (from Ilirschfeld 
and LeveUlc). 


1. Popliteal artery. 

2. Great sciatic nerve. 

3. Adductor magnus. 

4. Biceps. 

5. Superior internal articular 

artery. 

6. External popliteal nerve. 

7. Gastrocnemius (cut). 

8. Anterior tibial artery. 

9. Tendon of semi-mcinbranosus. 
.0. Feroneus longus. 

1. Sural arteries atid nerves. 

2. Peroneal artery. 

3. Internal popliteal nerve. 


14. Tibialis posticus. 

15. Portion of solens. 

16. Peroneus brevis. 

17. Popliteus. 

18. Flexor longus pollicis. 

19. Posterior tibial nerve. 

20. Calcanean branch of poste- 

rior tibial nerve. 

21. Posterior tibial artery. 

22. Tendo Achillis. 

23. Flexor longus digitorum, 
25. Tendon of tibialis posticus. 
27. Plantar nerves. 

29. Plantar arteries. 
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Parts behind the Inner malleolus (Fig. 51). Al- 
though the several parts 
behind the internal mal- 
leolus are only continu- 
ations of those which 
have been already dis- 
sected, especial notice 
should be taken of them 
in this part of their 
coui'se, as their relations 
are important. 

A portion of the skin on 
the inner side of the heel 
and sole of the foot is to be reflected if necessary, so as to 
expose the whole breadth of the internal annular ligament, 
which stretches from the inner malleolus to the os calcis 
and gives origin by its lower border to one head of the 
abductor pollicis. 

The divisions in the annular ligament are four in num- 
ber, and are occupied as follows, beginning from the tibia. 
In the first division is the tibialis posticus ; in the second 
the tendon of the flexor longus digitorum ; in the third 
the posterior tibial vessels and nerve, though this nerve 
is generally divided ; and in the fourth the tendon of 
the flexor longus pollicis,* but this last lies so deeply 
in order to pass in the grooves in the astragalus and os 
calcis that it is not readily seen from the side. Each of 
the tendons is lubricated by a distinct synovial membrane. 

* Artificial I^femory: (for which the author is indebted to a St. 
George’s Hospital student), Timothy Does Vex All Very liilcrvous 
Pupils (tibialis, digitorum, vein, artery, vein, nerve, pollicis). 



Fig. 51. — Kelations of parts behind the inner malleolus (from 
nirschfeld and Leveillc). 

1, 1. Tibialis posticus. 4, 4. Flexor longus digitorum. 

2, Tendo Achillis. 6. Posterior tibial artery. 

3, Tibialis anticus. 8. Posterior t^ial nerve. 

The tendon of the flexor longus pollicis is too deeply placed to be 
shown in this view. 
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The Sole op the Foot. Fig. 52. 

[The foot being raised on a 
block so that the sole may be 
fully exposed, an incision is 
to be made down its centre 
from the heel to the bases of 
the toes, the knife being car- 
ried at once down to the 
glistening plantar fascia 
through the thick lobulated 
fat which is always found be- 
neath the skin in this region. 

A transverse incision at the 
roots of the toes will allow 
the skin and fat to be rejected 
to each side, which may be 
readily accomplished if the 
knife is kept close to the fascia and parallel to its fibres. 
Near the toes care must be taken of the divisions of the 
plantar fascia and of the digital nerves which appear be- 
tween them ; but no attempt need be made to trace out 
the minute cutaneous branch from the posterior tibial 
nerve near the heel.] 

In the description the terms superficial, deep, &c., ne- 
cessarily refer to the position of the parts as seen in the 
dissection, and not to that they would hold if the body 
were in the upright position. 

The Plantar Fascia (Fig. 63, 2 ) closely resembles the 
fascia of the palm, and is divisible into three portions. 
The central, which is the strongest, is attached to the 
under surface of the great tuberosity of the os calcis, but 
expands as it passes forwards to nearly the entire width 
of the foot. It splits into five portions opposite the heads 
of the metatarsal bones, and at this point distinct traus- 



Fig. 52. — Section of the right ankle (drawn by G. E. L. Pearse). 

1. Extensor longus digitornm and 7. Tibialis anticus. 

peroneus tertius. 8. Tendo Achillis. 

2. Peroneus longus. 9. Tibialis posticus. 

3. Extensor proprius pollicis. 10. Plantaris. 

4. Peroneus brevis. 11. Flexor longus digitorum. 

6. Anterior tibis^ vessels and 12. Posterior tibial vessels and 

nerve. nerve. 

6. Flexor longus pollicis. 
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verse fibres "will bo seen passing across the foot. The five 
processes are attached to the sheaths of the fiexor tendons 



of each toe, and between 
them the several digital 
vessels and nerves pass. 

A transverse Ugamewt 
has been described in the 
skin of the web of the 
toes passing over the di- 
gital vessels and nerves. 
This is hardly worthy of 
a special description, as it 
is merely a slight extra 
development of the cutis, 
and has nothing to do with 
the true plantar fascia. 

The central portion of 
the fascia gives origin to 
muscular fibres by its 
deep surface, and also by 
two intermuscular septa 
which will subsequently 
bo seen on each side of the 
flexor brevis digitorum. 
The lateral portions of the 
plantar fascia are much 
thinner than that in the 
centre, and merely cover 
the muscles of the great 


Fig. 53. — Superficial dissection of the sole of the foot (from Hirsch- 
feld and Leveille). 

1, 1. Cutaneous plantar branches 9. Flexor brevis digitorum. 

of posterior tibial nerve. 10. Digital branches of external 

2. Plantar fascia. plantar nerve. 

3. Cutaneous branch of external 11. Tendon of flexor longus pol- 

plantar nerve. licis. ^ 

4. External plantar nerve, 12. (hie of the lumbricalesmus- 

5. Its deep division. cles. 

fi. Its superficial division. 13. Digital b anches of internal 

7. Abductor pollicis. plantar nerve. 

8, Abductor miuimi digit!. 15. Flexor brevis pollicis. 
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and little toes on the inner and enter sides of the 
foot. 

[The central portion of the fascia is to bo cut across 
about two inches from the heel, and may then bc^ turned 
down over the toes without injuring the digital nerves, 
when the flexor bi evis digitorum will be exposed in part, 
and the intermuscular septa on each side may be seen. 
The lateral portions of the fascia are to be removed, and 
the abductor j)ollicis and abductor minimi digit! cleaned.] 


The First Layer of llluseles 

consists of the flexor brevis 
digitorum in the middle, the 
abductor pollicis to the inner 
side, and the abductor minimi 
digit! to the outer side. 

The Flexor Brevis Digrltorum 
(Fig. 54, 5 ) arises from the 
great tuberosity of the os calcis ; 
from the plantar fascia cover- 
ing it (which has therefore 
been left undisturbed) ; and 
from the intermuscular septa 
on each side. It divides into 
four tendons, which pass through 
tendinous .sheaths on the under 
surfaces of the four smaller 
toes, and are inserted^ each by 
two slips, into the bases of their 
second phalanges. Passing be- 
tween the subdivisions of each 
tendon is the corresponding 


Fig. hi. 



Fig. 54. — First layer of mueclesof the sole of the foot (from Wilson). 


1. Os calcis. 

2. Posterior part of the plantar 

fascia divided transversely. 

3. Abductor pollicis. 

4. Abductor minimi digiti. 

6. Flexor brevis digitorum. « 

C. Tendon of thfi flexor longus 
pollicis. 


7. Lumbricalcs. On the se- 
cond and third toes the 
tendons of the flexor lon- 
gus digitorum are seen 
passing through the bifur- 
' cation of the ten.donci of the 
flexor brevis digitornm. 
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tendon of the long flexor, which goes to the terminal 
phalanx, and thus the arrangement is precisely similar to 
that found in the hand, and the flexor brevis might be 
spoken jf as perforcUus^ and the flexor longus as perforans. 

The sheaths of the tendons also resemble those of the 
hand, but are smaller. Beginning over the beads of the 
metatarsal bones, each sheath is joined by a process of 
plantar fascia (which splits to be attached to each side of 
it) and then extends to the base of the terminal phalanx. 
The sheath is strong opposite each phalanx, but thinner 
over the joints, so as not to impede their motion ; and 
, when divided, will be found to be lined by a synovial 
membrane which is also reflected over the tendons. 

The Abductor Polllcis (Fig. 54, 3 ) arises by two heads : 
one from the internal annular ligament, the other from 
the greater tuberosity of the os calcis (internal to the 
origin of the flexor brevis digitorum) and slightly from 
the plantar fascia. The muscle ends in a broad tendon, 
which is joined by the inner head of the flexor brevis 
pollicis, and is inserted into the inner side of the base of 
the first phalanx of the great toe. 

The Abductor Jlllnlinl Di^itl (Fig. 54, 4 ) arises from 
the lesser tuberosity of the os calcis ; from the greater 
tuberosity in front of the flexor brevis digitorum ; from the 
plantar fascia and neptuin ; and is attached to the sub- 
jacent ligamentous structures of the foot as far forward 
as the fifth metatarsal bone. Its tendon is inserted into 
the outer side of the base of the first phalanx of the little 
toe.* 

The actions or the superficial muscles of the foot are 
sufficiently indicated by their names, but it should be 
remarked that abduction and adduction are from and to 
the median plane of the foot and not of the body. 

The flexor brevis digitorum and abductor pollicis are 
supplied by the internal plantar nerve ; the abductor 
minimi digit! by the external plantar nerve. 

* Mr. John Wood has described an abductor ossis metatarsi quinti 
which is occasionally found beneath the abductor ftwJ attached to the 
base of the fifth metatarsal bone. 
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[To bring the deeper parts into view, the best way will 
be to remove with the saw a thin slice of the os calcis, 
including the attachments of the superficial muscles, 
when, if the attachment of the abductor pollicisvto the 
internal annular ligament be divided, they can be turned 
forwards, and the plantar nervSs and vessels will be seen.] 

The Plantar Arteries (Fig. 

55) internal and external, are 
the terminal branches of the 
posterior tibial, and enter the 
foot beneath the abductor 4)0!- 
licis and in close relation with 
the plantar nerves. The inter- 
nal plantar artery, which is the 
smaller of the two, is accom- 
panied by the large internal 
plantar nerve, the large ex- 
ternal plantar artery going with 
the smaller external nerve. 

The Internal plantar artery 
(6) is of small size, and runs 
forward to the great toe, where 
it sometimes gives digital ar- 
teries to the great and one side 
of the second toe. Two pencp 
comites accompany it. 

The External plantar artery (7) runs obliquely outwards 
across the foot between the flexor brevis digitorum and 
the accessorius muscle, and turning round the outer 
border of the latter muscle, takes a deep course inwards to- 
wards the great toe, where it will be subsequently traced. 

Fig. 56. — Arteries of the sole of the foot ; the first and part of the 
second layer of muscles having been removed (from Wilson). 

1. Under and posterior part of 5. Termination of the posterior 

the os calcis ; to which the tibial artery. 

' origins of the first layer of 6. Internal plantar artery, 
muscles remain attached. 7. External plantar artery. 

2. Muscolns acce^orius. 8. The plantar arch, giving off 

3. Long flexor tendons. four digital branches. 

4. Tendon of the peroneus longos. 
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It is accompanied by the extennal plantar nerve, which 
Fig. 66. also gives a deep branch 



across the foot, and by 
vence comitcs; and sup- 
plies the adjacent mus- 
cles, giving a branch to 
the outer side of the foot 
to anastomose with the 
peroneal artery. 

The Plantar Nerves 
(Fig. 56) internal and ex- 
ternal, are the branches 
of the posterior tibial 
nerve ; their relation to 
the arteries has been 
mentioned. 

The luiemal plantar 
nerve (5) is the larger of 
the two, and after supply- 
ing the abductor pollicis 
and flexor brevis digito- 
rura, gives oft* a digital 
branch to the inner side of 
the great toe, and breaks 
up into three other digi- 
tal branches ; each of 
these bifurcates at the 
roots of the toes, and they 
thus supply the outer side 


Fig. 56.— Second stage of dissection of sole of foot (from Hirschfeld 
and Leveill^). 

1, Internal annular ligament. 10. Flexor longns digitoruni. 

2, Flexor brevis digitorum (cut), U. Flexor longns pollicis. 

External plantar nerve. 12. Flexor brevis minimi digiti. 

4. External plantar artery. IS, Digital branches of internal 

i). Internal plantar nerve. plantar nerve. 

6. Abductor minimi digiti. 14. Digital branches of external 

7. Internal plantar artery*. plantar iftrve. 

8. Accessorius muscle. 15. Flexor brevis pollicis. 

9. Abductor pollicis. lU. One of the lunibricales* 
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of the great toe, both sides of the second and third 
toes, and half the fourth too. The nerve also gives mus- 
cular branches to the flexor brevis pollicis and the two 
inner lumbricales muscles. • 

The External plantar ixerve ( 3 ) crosses the foot with the 
external plantar aiiery, giving branches to the abductor 
minimi digit! and accessorius in its course. At the outer 
border of the accessorius it divides into superficial and 
deep portions, the deep accompanying the artery. The 
superficial portion supplies the fiexor brevis minimi digiti 
and the interosseous muscles in the fourth or outermost 
space. It then divides into two digital branches, — one to 
the outer side of the little toe, and the other bifurcating 
to supply the inner side of the little and half the next toe. 

A slender branch of communication between the inter- 
nal and external plantar nerves may sometimes be found. 

It may bo noticed that the nerves of the sole of the 
foot closely resemble those of the palm of the hand in 
their distribution, the internal plantar corresponding to 
the median, and the external plantar to the ulnar nerve ; 
the deep branches of the latter nerves also correspond. 

The Second Layer of Muscles includes the tendons of 
the flexor longus digitorum and flexor longus pollicis, 
with the small accessorius and lumbricales muscles, all of 
which should now be cleaned. 

The tendon of the Flexor Longus Dlndtorum (Fig. 
57, 3 ) is single at the annular ligament and lies to the 
inner side of the vessels and nerves, but it will now be 
seen to cross beneath them and over the tendon of the 
flexor longus pollicis to the centre of the foot> where it 
has the fibres of the accessorius attached to its deep 
surface. It then divides into four tendons which give 
origin to the lumbricales muscles and pass beneath the 
digital nerves to the four small toes, where they enter 
the digital sheaths, lying beneath the tendons of the short 
flexor. Each deep tendon then passes through the slit 
in the superficial tendon and is inserted into the base of 
the third or terminal phalanx. 

The Accessorius (Fig. 56, 8) arises from the under sur- 



150 


SOLE OF THE FOOT. 


face of the os calcis by two heads, between which the 
long plantar ligament is seen. The inner head, which is 
fleshy and the larger of the two, is attached to the hollow 
in front of the greater tuberosity ; the outer head, which 
is tendinous, is attached to the bone in front of the lesser 
tuberosity and to the long plantar ligament. The muscle 
is inserted into the deep surface of the tendon of tho flexor 
longus digitorum. 

The l^uiiibrlcalC8«(Fig. 54,7) four small muscles 
which are so named from their fancied resemblance to 
earth worms. They arise from the tendons of the flexor 
longus digitorum, — the most internal from one, and the 
rest from two tendons each, — and wind to the inner sides 
of the four small toes to reach their dorsal aspects, where 
they join the expansions of the extensor tendons. 

The action of the accessorius is to bring tho lino of 
traction of the flexor tendons into the centre of the foot. 
The use of the lumbricales is doubtful. The accessorius 
is supplied by the external plantar nerve ; the two inner 
lumbricales by tho internal plantar and the two outer 
lumbricales by the external plantar nerve. 

Tho tendon of tho Flexor Longus Polllcls (Fig. 57, 
4) after lying in tho groove below tho lesser process of the 
os calcis, runs forward to the great toe, lying beneath the 
plantar vessels and nerves and being crossed by the tendon 
of the flexor digitorum, to which it is connected by a few 
fibres. The tendon lies between the two heads of the 
flexor brevis pollicis and then enters a sheath, in which it 
is enclosed until its insertion into the base of the terminal 
phalanx of the great toe. 

[The long tendons and the accessorius muscle are to be 
cut about the middle of the foot and turned down, when 
the muscles of the third layer are to be cleaned.] 

The Third Layer , of muscles consists of the flexor 
brevis pollicis, adductor pollicis, flexor brevis minimi 
digit], and transversus pedis. 

The Flexor Brevis Polllcls (Fig. 57, *5) arises by a 
narrow tendinous origin from the under surface of the 
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exteraal cuneiform bone and adjacent surface of the cuboid, 
and is connected with the insertion of the tibialis posticus. 
It consists of two heads, the fibres of which diverge from 
each other and separate near the head of themetatarHal bone, 
to bo inserted into opposite sides of the base of the first 
phalanx of the great toe with the abductor and adductor re- 
spectively. Each head has a sesamoid bone developed in 
its tendon, entering into the for- Fig. 67. 

mation of the metatarso-phalangeal* 
joint, which must be opened to see 
them distinctly. The tendon of the 
long flexor lies between the two 
heads of this muscle. 

The Adductor Polllcls (Fig. 57, 

6) arises from the bases of the 
second, third, and fourth meta* 
tarsal bones and from the sheath 
of the peroneiis longus tendon; 
and is inserted into the outer side 
of the base of the first phalanx of 
the great toe, with the outer head 
of the flexor brevis. 

The Flexor Brevis Minimi 
BliPltt (Fig. 67, 7 ) arises from the 
under surface of the projecting base 
of the fifth metatarsal bone, and 
is inserted into the outer side of the 
base of the first phalanx of the 
little toe with the abductor.* 

An opponens minimi digili attached tu the metatarsal bone may 
occasionalb' be found. 



Fig. 57. — Third and part of the second layer of muscles of the sole 
of the foot (from Wilson). 


1. Divided edge of the plantar 

fascia. 

2. Musculus accessorius. 

3. Tendon of the flexor longus 

digitorum. 

4. Tendon of the flexor longus 

pollicis. 

5. Flexor brevis pollicis. 


6. Adductor pollicis. 

7. Flexor brevis minimi digiti, 
84 Transversus pedis. 

9, Interossei muscles, plantar 
and dorsal. 

10, Sheath of the tendon of the 
peroneus longus. 
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ITie Transversus Pedin (Fig. 57, 8) is of variable size 


Fiff. 58. 



and consists of three or 
four small bundles, which 
ari&e from the transverse 
metatarsal ligament over 
the heads of the three or 
four outer metatarsal 
bones. It is inserted into 
the outer side of the first 
phalanx of the great toe 
with the adductor and 
part of the flexor brevis 
pollicis. 

The action of the flexor 
brevis pollicis and flexor 
minimi digiti is obvious ; 
the adductor pollicis acts 
towards the median plane 
of the foot, and the trans- 
versus draws the toes to- 
gether and narrows the 
foot. The flexor brevis 
pollicis is supplied bjr the 
internal plantar nerve, the 
other muscles by the ex- 
ternal plantar nerve. 

[The adductor and flexor 
brevis pollicis are to be 
cut near their origins and 


iMg. 58.— Deep dissetUon of the sole of the foot (from Hirschfeld 
and LeveilM). 


1. Internal plantar nerve. 

2. Abductor minimi digiti. 

X Abductor pollicis. 

4. External plantar nerve. ^ 

5. Its deep division. 

(i. Accessorius muscle. 

7. Digital branches of internal 

plantar nerve. 

8. Tendon of peroneus longus. 


9. Flexor brevis pollicis. 

10. Superficial division of ex- 
ternal plantar nerve. 

] 1. Adductor pollicis. 

12. Flexor brevis minimi digiti. 

13. Transversus pedis. 

14. Interossei mascles. 

16. Two outer lumbricales. 
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turned down, when the plantar arch of the external 
plantar artery with the accompanying nerve ia to be fully 
traced out.] 

The External Plantar Artery (Fig. 55, 8 ) after «turning 
round the accessorius muscle takes a deep course beneath 
the aclductop and flexor brevis pollicis, but upon the 
interosseous muscles, to the base of the metatarsal bone of 
the great toe. This deep portion of the artery has been 
called the plantar arch^ which is csmjdeted by a branch 
of the anterior tibial artery entering the sole between the 
fii-st and second toes. 

Branches. Three small posterior perforating arteries 
are given ofl* by the plantar arch, which pierce the in- 
terosseous muscles to anastomose with the interosseous 
arteries on the dorsum. 

Four digital artesies arise from the anterior part of the 
arch; the outer one goes to the outer side of the little 
toe, the others bifurcate to supply the adjacent sides of 
two toes each, and at the point of bifurcation send «/i- 
terior perforating arteries to the back of the foot. The 
digital arteries run on the sides of the toes with the 
digital nerves, and anastomose in the pulp of the terminal 
phalanx. 

The co^nmunicating branch of the dorsalis pedis artery 
enters the sole between the heads of the first dorsal in- 
terosseous muscle, and besides completing the plantar 
arch, gives off the arteria magna pollicis which bifurcates 
to supply the adjacent sides of the great and next toe ; 
and also a small branch to the inner side of the great 
toe. 

The External Plantar Pierre (Fig. 58, 5 ). — The deep 
portion of the nerve accompanies the artery beneath the 
adductor, in which it ends. It gives small branches in 
its course to the two outer lumbricales, to the trans- 
versus pedis, and to all the interosseous muscles both 
plantar and dorsal, except those of the fourth or outer- 
most interosseous space, which are supplied by. the su- 
perficial portioli. 

The Fourth Layer of Musoles consists of the plantar 
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interossei, which will be better seen when the dorsal in- 
tcrossei are dissected. 

Front op the Leg and Foot. 

[The skin remaining on the front and ou^er side of the 
leg and on the back of the foot is to be removed, and the 
superficial veins and nerves dissected out of the supei’ficial 
fascia.] 

The Superflclal Veins form an arch across the back of 
the foot ending in the internal and external saphena veins 
on opposite sides. 

The internal saphena vein is to be traced in front of 
the internal malleolus to the inner side of the knee. . 

Cutaneous iNerves. On the outer side of the leg are 
a few cutaneous branches from the external popliteal 
nerve. 

The lHusculo-Cutaneoiis Nerve (Fig. 61 , 13) pierces 
the deep fascia about the lower third of the outer side 
of the leg, and at once divides into two branches, which 
however often appear at different points. The internal 
division (15) gives branches to the inner side of the great 
toe, the outer side of the second, and the inner side of the 
third toe ; frequently also giving a small branch to join 
the anterior tibial nerve between the first and second toes. 
The outer division (17) supplies the outer side of the 
third toe, both sides of the fourth, and either one or both 
sides of the fifth toe. 

The External Saphenous Nerve (Fig. 61 , 21) winds 
round the external malleolus from the back of the leg, and 
is distributed to the outeii side of the little toe ; or occa- 
sionally to both sides of the little toe and half the next, 
joining the muscvilo-cutaneous nerve. 

The Anterior Tlhlal Nerve (Fig. 61 , 16) appears in 
the interval between the great and the second toes ; the 
adjacent sides of which it supplies, often joining with a 
branch of the musculo-cutaneous nerve. 

The Internal Saphenous Nerve lies in front of the 
internal malleolus with the saphena vein, whiph it ac- 
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companies. It may be traced along the inner side of the 
foot, but is of small size. 

The Fascia of the Le§p is dense and white, and is 
attached to the tibia on the inner side and to tl:» fibula 
on the outer side, forming an intermuscular septum be- 
tween the extensor and the peroneal muscles. It gives 
origin to muscular fibres at the upper part of the leg, 
where it should therefore be allowed to remain undis- 
turbed ; the rest of the fascia should be removed, except 
a thickened band over the ankle joint — the anterior an- 
mclar ligament ^— a similar one below the external 
malleolus, which is called the external annular ligament. 
The muscles, vessels, and nerves are to be cleaned. 

Tlio Fxiciisor iMLusclcs (Fig. 59) are the tibialis anticus 
to the inner side ; the extensor longus digitorum with an 
extra slip (the poroneus tertius) to the outer side ; and 
between the two, the extensor proprius pollicis appearing 
about the middle of the leg. 

The Tllitalls Anticus (Fig. 59, 3 ) arises from the upper 
two-thirds of the outer surface of the shaft of the tibia 
and from its outer tuberosity ; from the inner half of the 
interosseus ligament for the same distance ; and from the 
fascia covering the muscle. The fibres end in a broad 
tendon, which becomes narrower near the ankle and passes 
through the most internal division of the annular ligament, 
to be inserted into the under surface of the internal 
cuneiform bone and the base of the metatarsal bone of 
the great toe. The tibialis anticus is a flexor of the foot 
and draws up its inner side. It is one of the tendons 
which helps to produce the form of club-foot called 
‘talipes varus.’ It is supplied by the anterior tibial 
nerve. 

The Extensor liOnirns Dlipltorum (Fig. 59, 4) arises 
from the upper three-fourths of the anterior surface of the 
fibula (see note, p. 136) and from the adjacent interosseous 
membrane ; from the outer tuberosity of the tibia close 
to the tibialis anticus ; from the fascia upon the upper 
part of the mitscle ; and from the intermuscular septum 
between the extensors and the peronei. The muscular 
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fibres are continued upon the tendon to the annular liga- 


Fiff. 69. 



ment, through the outer division 
of which it passes and at once 
divides into four tendons for 
the four smaller toes. The inser- 
tion of the extensors into the 
toes is similar to that of the 
extensors of the fingers, but on 
a smaller scale. The extensor 
tendons form an expansion on 
the back of the first phalanx of 
each toe, which is joined by the 
tendons of th e corresponding lum- 
bricalis and iuterossci muscles ; 
this is continued forwards, the 
central triangular portion going 
to the second phalanges and the 
lateral stronger pieces to the 
third phalanges. 

The Peroneus Tertlus (Fig. 
59, 6) is really a part of the 
extensor longus digitorum. It 
arises below the extensor from 
the lower fourth of the anterior 
surface of the fibula ; slightly 
from the interosseous membran e ; 
and from the septum between 
it and the peroneus brevis. 
Its tendon passes through the 
same division of the annular 


Fig 69. — Muscles of the firont 

1. Quadriceps extensor inserted 

into the patella. 

2. Subctitaueous surface of the 

tibia. 

.S. Tibialis anticus. 

4. Extensor longus digitorum. 

5. Extensor proprius pollicis. 

6. Peroneus tertius. 

7. Peroneus longus. 

8. Peroneus brevis. 


of the leg (from Wilson), 

9, 9. Borders of the soleus 
muscle. 

10. Part of tlie inner belly of 

tlie gastrocnemius. 

11. Extensor brevis digitorum; 

the tendon in front of the 
figure is that of thepero* 
neiv) tQ-'tius ; that behind 
it, the peroneus brevis. 
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ligament as the extensor digitorum, and is inserted 
into the upper surface of the base of the fifth metatarsal 
bone. 

The Extensor Proprius Polllcls (Fig. 69, 5 ) Appears 
between the tibialis anticus and the extensor digitorum 
in the middle of the leg. It arises from the middle 
two-fourths of the anterior surface of the fibula, be- 
hind the extensor longus digitorum ; and from the 
adjacent part of the interosseous membrane. Its tendon 
passes beneath the annular ligament, and, crossing the an- 
terior tibial artery, is inserted into the terminal phalanx 
of the great toe. 

The extensors of the toes also act as flexors of the foot, 
i.e. bend it upwards. The peroneus tertius assists in this 
latter action. The rare form of club-foot ‘ talipes calca- 
neus ' is produced by the action of these muscles. They 
are all supplied by the anterior tibial nerve. 

The Extensor Brevis Dlffllorum (Fig. 69, 11 ) is the 
only muscle of the back of the foot. It arises from the 
upper surface of the greater process of the os calcis; 
from the calcaueo-astragaloid ligament; and from the 
lower border of the anterior annular ligament. It ends 
ill four tendons which pass obliquely across the foot to 
be inserted into the four inner toes, joining the general 
expansion of the extensor tendons, except on the great 
too, where the tendon is inserted separately into the base 
of the first phalanx after crossing the dorsal artery of the 
foot. 

The extensor brevis is supplied by the anterior tibial 
nerve.* 

The Anterior Tibial Artery (Fig. 61, 2 ) is a branch of 
the popliteal, and enters the front of the leg between the 
tibia and fibula above the interosseous membrane. The 
artery lies at first upon the interosseous membrane be- 
tween the tibialis anticus and extensor longus digitorum, 
and then between the tibialis anticus and extensor pro- 
prius pollicis ; Jout in the lower part of the leg it winds on 
to the tibia, and becomes superficial above the ankle joint 
between the tendons of the tibialis anticus and extensor 
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proprius pollicis. It then passes beneath the annular 
ligament and is crossed by the extensor proprius pollicis, 
after which it changes its name to dorsal artery of the foot. 
Two %en(B comites accompany the artery j the anterior 
tibial nerve lies to its outer side as far as about the 
middle of the leg, then crosses it, and in most cases 
again gets to its outer aide at the ankle. 

Fig. 60. 

StUPffeiy (Fig 
t>0). The anterior 
tibial artery may be 
readily tied above 
ankle by an in- 
cision three 
long upon the outer 
side of the tendon 
of the tibialis outi- 
cus and parallel to 
it. The artery will 
be found upon the 
front of the tibia be- 
tween the tendons 
of the tibialis anti- 
cus and the exten- 
sor proprius pollicis, with the nerve to its outer side. 

Fig. 60. — Incisions for tying the anterior tibial artery and the 
dorsal artery of the foot (from Fergusson’s ‘ Surgery *). 

Fig. 61. — ^Deep dissection of the front of the leg (from llirschfeld 
and Leveille). 

1. External popliteal nerve. neons nerve pierces the 

2. Anterior tibial artery. fascia and divides. 

3. Mnsculo-cutaneous ner\'e, 14, Tendon of tibialis anticus. 

4. Anterior tibial nerve. 15. Internal branch of mus- 

5. Peronens longus. culo-cutaneous nerve. 

6. Tibialis anticus. 16. Cutaneous branch of ante- 

7. Extensor longus digitorum. rior tibial nerve. 

8. Anterior annular ligament. 17. Extern^ branch of mus- 

9. Peroneus brevis. culo-cutaneous nerve. 

10. Tendon of extensor proprius 19. Deep branch of anterior 

pollicis. ^ ^ tibial nerve. 

11. Extensor proprius pollicis, 21. External'lsaphenous nerve. 

12. Dorsal artei^ of foot. 23. Extensor brevis digitorum. 

13. Point at which musculo-cuta- 
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The artery may also be reached on the dead body in 
the upper part of its course, but it lies so deeply between 
muscles that the operation is Fir. 6i. 


seldom, if ever, undertaken 
on the living subject. As 
there is no definite guide to 
the outer border of the ti- 
bialis it is well to make the 
incisioj> a little obliquely and 
i.ot less thau four vochcs long, 
beidniiing abo it two inches 
bolo’v the head the fibula, 
oint midway between 
r. . -no and the outer tu- 
,v*io.sity of the tibia. The 
fascia should bo divided in the 
^me direction as the skin, 
dicn, if the fore-6ngor is in- 
‘oduced into the wound, it 
Alii probably pass into the 
cellular interval between the 
two muscles, there being no 
nitermuscular septum or 
white line to guide the opera- 
tor, though these a’ro com- 
monly mentioned. The tib- 
ialis anticus and extensor 
digitorum must be drawn 
apart^ when the artery will 
be found upon the interos- 
seous membrane with the 
nerve to its outer side. 

Branches of the anterior 
tibial artery : — 

The Recurrent branch arises 
as soon as the artery reaches 
the front of lAie leg, and 
winds through the fibres of 
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the tibialis anticus to the front of the knee to anastomose 
with the articular arteries. 

Muscular branches to the adjacent muscles arise at 
various points. 

The Malleolar arteries^ internal and external, pass be- 
neath the tendons to the malleoli, in the neighbourhood 
of which they are distributed. The external anastomoses 
with the anterior jjeroneal artery. 

The Anterior Perineal branch of the peroneal artery 
(page^ 140) appears between the tibia and fibula through 
an opening in the lower j)art of the interosseous mem- 
brane, running beneath the peroneus tertius to the outer 
malleolus to supjdy it and to anastomose with the ex- 
ternal malleolar artery. 

The llorsalts Pedis Artery (Fig. 61, 12 ) is the con- 
tinuation of the anterior tibial from the annular ligament 
to the base of the metatarsal bone of the great toe, oppo- 
site which it divides into the communicating branch to 
the solo of the foot and the doi*sal artery of the great too. 
It lies at first superficially between the tendons of the 
extensor proprius pollicis and the extensor loiljgus digito- 
rurn, but is crossed near the point of bifurcation by the 
innermost tendon of the extensor brevis digitorura. The 
artery lies upon the bones of the taysus and their dorsal 
ligaments, and has the anterior tibial nerve to its outer 
side. Two vence comites accompany the vessel. 

Sursery (Fig. 60.) The dorsal artery may be tied in 
the upper part of its course by an incision on the outer 
side of, but parallel to, the tendon of the extensor proprius 
pollicis. It occasionally happens however that the artery 
is displaced to the middle of the foot beneath the tendons 
of the extensor digilorum. 

Branches of the dorsalis pedis artery. 

The Tarsal artery arises immediately below the annular 
ligament, and crosses the foot beneath the extensor brevis 
digitorum to anastomose with the arteries about the 
external malleolus. 
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The Metatarsal artery arises lower than the preceding 
and near the bases of the metatarsal bones. It also runs 
outwards beneath the extensor brevis digitorum, and 
gives oflf three interosseous branches to the oute^ spaces. 
These run forward upon the interossei muscles and bifur- 
cate at the roots of the toes to supply the adjacent sides of 
two toes each, the outer one giving off a branch also to 
the outer side of the little toe, T^he anterior and posterior 
perforating arteries of the plantar afeh join these interos- 
seous arteries at their origins and points of bifurcation. 

The Communicating branch passes between the heads 
of the first dorsal interosseous muscle to the sole of the 
foot, where it joins the plantar arch (p. 153). The 
Dorsalis PoUicis {yel hallucisf artery runs forward upon 
the great toe and, after giving a branch to its inner side, 
bifurcates to supply the adjacent sides of the first and 
second toes. 

The Anterior Tlblal Nerve (Fig. 61, 4) is a branch of 
the external popliteal nerve, and reaches the anterior 
tibial artery by piercing the fibres of the extensor longus 
digitorunJ. It lies to the outer side of the artery in the 
upper part of the log, but crosses it about the middle, 
reaching its outer side again at the ankle. Its muscular 
relations are the same as those of the artery, with which 
it passes under the annular ligament. In the leg it su^)- 
plies the four extensor muscles, and as soon as it enters 
the foot it divides into two branches. The outer branch 
(19) is distributed to the extensor brevis digitorum and 
the ankle joint ; the inner branch (16) lies to the outer 
side of the dorsal artery, and becomes cutaneous in the 
interval between the great toe and next, the adjacent sides 
of which it supplies. 

[The peroneal muscles are to be exposed on the outer 
side of the leg by removing the fascia covering them, 
when a strong intermuscular septum will be found at- 
tached to the fibula on each side, separating them from 
the muscles of the front and back of the leg. A portion 
of the fascia is to be left below the malleolus to form an 
internal annular ligament.] 
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The PeroneuB Lonsus (Fig. 59 , 7) arises from the up- 
per third of the outer surface of the fibula; from the 
intermuscular septa on each side, and from the fascia. 
It ends^in a strong tendon which lies superficially to that 
of the peroneus brevis behind the external malleolus and 
under the external annular ligament, and the tendon 
then passes in a sheath of fascia along the outer side of 
the os calcis to reach the cuboid bone, around which it 
turns to the sole of the foot. In the sole the tendon lies 
in the groove of the cuboid bone and in a fibrous 
sheath (‘sheath of peroneus longus') which is now to 
be opened, when the tendon can be traced to its insertion 
on the outer side of the base of the first metatarsal 
bone. The sheath of the\ tendon is formed by fibres 
of the long plantar ligament and is lined by a synovial 
membrane. The tendon has a sesamoid cartilage or 
bone developed in its fibres where it turns round the 
border of the cuboid bone. 

The Peroneus Urevls (Fig. 69, 8) lies beneath th% 
tendon of the peroneus longus, and arises from the middle 
third of the outer surface of the fibula and from the 
inteiTuuscular septa on each side. It lies upon the lower 
part of the fibula, and its tendon winds behind the ex- 
ternal malleolus where it is lodged in a groove beneath 
the tendon of the peroneus longus. It then runs along 
the outer side of the os calcis in a sheath of fascia in front 
of the long tendon, and is inserted into the posterior ex- 
tremity of the fifth metatarsal bone. 

The peronei act as extensors of the foot, z. e., they point 
the toes. Both muscles, but especially the peroneus 
longus, draw up the outer side of the foot as seen in the 
form of club-foot called ‘ talipes valgus.' Both the peronei 
are supplied by the musculo-cutaneous nerve. 

The External PopUteal Nerve (Fig. 61, i) is to be fol- 
lowed through the fibres of the peroneus longus, to which 
it was traced in the dissection of the popliteal space. 
The nerve lies close to the fibula and gives off a recurrent 
articular branch and a musculo/r branchy which pierce the 
extensor longus digitorum to reach the upper part of the 
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tibialis anticus and the front of the knee. It then divides 


into anterior tibiaJi^ (4.) which pierces the extensor longus 
digitorum, and (3) which, after jgiving 

branches to the Fig. c2. 


X>eroneus longus 
and brevis, ap- 
pears between 
the peroneus 
longus and ex- 
tensor longus 
digitorum, and 
finally becomes 
cutaneous by 
piercing the fas- 
cia. 

[The tendons 
on the back of 
the fbot are to 
be divided or 
held aside, and 
the transversus 
pedis in the sole 
is to be I’emoved 
to permit a clear 
view of the in- 
terossei.] 



Beneath the transversus will be found the transverse 
ligament of the metatarsus (Fig. 72, 12) from which its 
fibres arise, and over which the digital vessels and nerves 


Fig. 62.--A section of the right leg in the upper third (altered 
from Bdraud). 


1. Tibialis posticus. 

2. Tibialis anticus. 

3. Flexor longus digitorum. 

4. Kxtensor longus digitorum. 

5. Internal saphenous vein. 

6. Anterior tibial vessels and 

nerve. 

7. Tendon of plantiris. 

8. Peroneus longus. 


9. Posterior tibial vessels and 
nerve. 

10. Flexor longus pollicis. 

11. External saphenous vein and 

nerve. 

12. Soleus with fibrous intersec- 

tion. 

18. Peroneal vessels. 

14^ Gastrocnemius. 

15. Communicans peronei nerve. 
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It connects the heads of the metatarsal bones 
together and crosses the tendons of the interossei muscles. 

The Interosseous Muscles are seven in number, viz. four 
dorsal ^nd three plantar, the former being strictly between 
the bones, but the latter lying rather on their under sur- 
faces. The dorsal are bi-penniform muscles and are 
readily seen ; the plantar are simply pen ni form and are a 
little obscure, owing to the fibres of the dorsal interossei 
appearing by their sMes. 

The four dorsal interossei (Fig. 63) arise from the ad- 
jacent sides of the metatarsal bones in nearly the whole 
length of their shafts, and are inserted into the bases of 


Fig. 63, 


Fig. 64. 




THE KNEE JOINT. 


165 


the first phalanges in such a manner as to abduct from an 
imaginary line through the second (or long) toe. Thus 
the 1st is inserted into the inner side of the first phalanx 
of the second too ; the 2nd into the outer side of Uie first 
phalanx of the second toe ; the 3rd and 4th into the outer 
sides of the first phalanges of the third and fourth toes. 

The three plantar intefoesei (Fig. 64) arue from the 
inner sides of the third, fourth, and fifth metatarsal bones, 
and are inserted into the correspondwig sides of the first 
phalanges of the same toes. They thus act as adductors 
towards the second too. The interossei are supplied by 
the deep branch of the external plantar neiwo. 

The interossei of the foot should be compared with 
those of the hand, in which they are a little more com- 
plicated, owing to their being arranged on each side of an 
imaginary line through the middle or long finger. 

The Knee Joint. 

The knee is a good example of ginglymus or hinge- 
joint, the movement taking place between the femur and 
the tibia, and the patella gliding upon the former bone, 
ft is remarkable for having iuterarticular fibro -cartilages, 
and its synovial membrane is the most extensive in the 
body. 

The knee Joint has in front the expansion of the ex- 
tensor muscles which help to form its capsular ligament, 
and in front of the patella is a bursa. Behind the joint 
are the popliteal artery, vein, and nerves, with the two 
heads of the gastrocnemius and the popliteus. To the 
inner side of the joint, but posterior to it are the tendons 
of the sartorius, gracilis, semi-tendinosus, and semi-mem- 
branosus ; and the biceps occupies a similar position on the 
outer side. 

The ligaments of the knee may conveniently be divided 
into extra- and iutra-articular. 

The Extra-articular Ligaments are anterior, posterior, 
two lateral, and capsular. 

The Anterlifr lilBament (Fig. 65, 3) is the ligamentum 
paidtoSi which is a broad band reaching from the lower 
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margin of the patella to the tubercle of the tibia, and 
forming part of the insertion of the quadriceps extensor. 
The expansions of the vasti muscles on each side form an 
additiqpal covering to the front of the joint and become 
Fig. C5. incoq)orated with its capsule. Be- 

tween the ligament and the head 
of the tibia is a bursa, which must 
not bo confounded with the proper 
» bursa patellce in front of the bone. 

[To see the remaining ligaments, 
the po]3liteal vessels and nerves 
and the remains of the gastroc- 
nemius and plantaris must be re- 
moved. The tendons of the biceps, 
semi-membranosus, and popliteus 
are to be traced out fully, and should 
be carefully preserved, but cut 
short.] 

The Posterior l4lfirament (Fig. 66, i) (ligamentum 
posticum Winslowii) is closely connected with the tendon 
of the semi-membranosus, from which a large band of 
fibres passes obliquely upwards and outwards across the 
back of the joint superQcially to the fibres of the capsular 
ligament. 

The JSxtemal Lateral Litpament (Fig. 66, 6 & 7) is di- 
vided into two portions, the long and shorty the long being 
the anterior one of the two. The divisions of the tendon of 
the biceps embrace the long ligament, and must be divided 
to expose it thoroughly. It is a round cord attached to the 
side of the external condyle immediately above the depres- 
sion for the popliteus, and to the outer side of the head of 

Fig. 65.— Anterior view of the ligaments of the knee joint 
(from Wilson). 

1. Tendon of rectus* removed. 

2. Patella. 5. Internal lateral ligament 

3. Ligamentum patellse. ^ 6. Long external lateral liga- 

4. 4, Synovial membrane dis- ment. » 

tended, the expansion of the 7, Anterior superior tibio-fibular 
vasti muscles having been ligament 
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the fibula. The tendon of the popliteua and the external in- 
ferior articular artery have been traced beneath it. The short 
ligament is placed behind the 
long, and reaches from the con- 
dyle to the head of the fibula, 
but it is very indistinct. 

The Internal Lateral Llira- 
mcnt (Fig. 66, 5) is a broad band 
closely connected with the cap- 
sular ligament. It is attached 
to the aide of the internal con- 
dyle, and to the inner side of 
the head of the tibia, where it 
covers in the tendon of the semi- 
membranosus ; and is then 
continued to the upper part of 
the shaft of the tibia, leaving an 
interval through which the inferior articular vessels of 
the knee pass. 

The CaiiNiilar Llffantcnt is a fibrous layer closely 
connected with the exterior of the synovial membrane 
and the inter-articular cartilages, and attached to the 
margins of the articular surfaces of the bones. It passes 
beneath the other ligaments and is strengthened by ex- 
pansions from the several tendons, but is pierced by the 
tendon of the popliteus. 

[The tendon of the rectus is to be divided and drawn 
down in order to see the extent of the sjmovial membrane 


Fig. G6. 



Fig. 66. — Posterior view of the ligaments of the knee joint 
(from Wilson). 


1. Fasciculus of the ligamentum 

posticum Winslowii, derived 
from — 

2. The tendon of the semi-mem- 

branosus muscle. 

3. The process of the tendon 

which spreads out in the 
fasciaof the popliteus muscle. 

4. The process which is sent for- 

wards beneath the internal 
lateral ligament. 


5. Posterior border of the internal 

lateral ligament. 

6. Long external lateral ]iga> 

ment. 

7. Short external lateral liga- 

ment. 

8. Tendon of the popliteus mus- 

cle cut through. 

9. Posterior- superior tibio-fibu- 

lai ligament. 
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above the patella, since it reaches for a couple of inches 
above the articular surface of the femur and gives attach- 
ment to the subcrureus. The synovial membrane is then 
to be divided on each side as near the coiulyles as possible 
and the patella turned down, when the ligamenta mucosum 
et alaria will be seen.] 

The lilsamentuiu Mucosum (Fig. 68, lo) is a process 
of synovial membrane attached to the notch between the 
condyles, from which® it stretches to immediately below 
the patella. 

The Llgraiiicnta Alaria (Fig. 68, 9) arc two folds of 
synovial membrane with fringed borders, which are seen 
on each side of the ligamciitum mucosum. 

[The ligamentuui mucosum is to be divided and the 
patella turned down completely, wrhen the bursa of the 
ligamentum patellae can be opened and seen. The cap- 
sular and posterior ligaments are to be rensoved, but the 
lateral ligaments are to be preserved and the crucial liga- 
ments dissected.] 

The liitra-artlcular Llgraments are the two crucial, 
the coronary, and the transverse ligaments. Within the 
joint also are the two semilunar cartilages. 

The Anterior Crucial IJfpamciit (Fig. 67, 2) is attached 
to the external condyle of the femur at its inner and back 
part, and passes obliquely across the joint to be inserted 
into the top of the tibia in front of the spine, between 
the attachments of the internal and external semilunar 
cartilages, with the latter of which it is closely connected. 

The Posterior Crucial lAi^ment (Fig. 67, 3) is broader 
and stouter than the anterior. It is attached to the in- 
ternal condyle at its anterior and outer part, and passes 
nearly vertically to the posterior margin of the top of the 
tibia and popliteal notch, being closely connected with the 
posterior extremity of the internal semilunar cartilage. 

The crucial ligaments would alternately check extreme 
flexion and extension, the anterior ligament becoming 
tightened when the knee-joint is extended^ and the posterior 
when the knee is flexed. 
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If the lateral ligaments are now divided, it will be found 
that the femur and tibia become more separated than 
before, showing that the object 
of the crucial ligaments is not 
simply to maintain the articular 
surfaces in apposition. It will 
also be seen that whilst rotation 
of the tibia outwards can now 
be carried to an extreme degree 
(so as to bring the crucial liga- 
ments almost parallel), rotation 
inwards is immediately checked 
by the crossing of the ligaments, 
and it is thus that the tendency 
of the popliteus muscle to rotate 
the leg inwards is counter- 
balanced. The proof of this is 
that when, in extensive disease of the knee, tho crucial 
ligaments are destroyed, there is a constant tendency for 
tho log to become inverted. 

The Transverse lilgrainent (Fig. 67, 4 ) is a small band 
connecting the anterior extremities of the semilunar carti- 
lage'!, and often not distinct. 

The Semilunar Cartllafires (Fig. 67) can be partly seen 
now, but Will be fully exposed by dividing the crucial 
ligaments. They are tibro-cartilages jvhich are thicker at 
the outer than at the inner margins, and which serve to 
deepeii the condyloid cavities on the top of the tibia, being 
attached to the margin of the bone by short fibres called 
the coroyiary ligaments. The extremities of each cartilage 



Fig. 67. — The right knee joint laid open from the front, and dissected 
to show the internal ligaments (from Wilson J. 


1. Cartilaginous surface of the 

lower extremity of the femur. 

2. Anterior crucial ligament. 

3 Posterior crucial ligament, 

4. Transverse ligament. 

5. Attachment of the ligamentum 

mucosum ; tfie rest has been 
removed. 

6. Internal semilunar cartilage. 


7. External semilunar cartilage, 

8. Part of the ligamentum pu- 

telloa turned down. 

9. Bursa situated between the 

ligamentum patellie and 
head of the tibia laid open, 

10, Anterior superior tibio-libu- 

lar ligament. 

11. Interosseous membrane. 
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are fixed respectively in front of and behind the spine of 
the tibia by short strong bands of fibrous tissue. 

The Internal Semilunar Cartllaf^e (Fig. 67, 6) is oval 
in forip and embraces the extremities of the external 
Fig. 68. cartilage. Its anterior ex- 

tremity is attached to the 
tibia in front of the anterior 
crucial ligament, the pos- 
terior extremity is attached 
in front of the posterior 
crucial ligament. 

Tlie External Semilunar 
Cartilage (Fig. 67, 7 ) is 
nearly circular ; its anterior 
extremity is attached to the 
tibia immediately in front of 
the spine, and is connected 
with the insertion of the an- 
terior crucial ligament. Its 
posterior extremity is at- 
tached to th? back of the 
spine of the tibia, and is connected with the posterior 
crucial ligament by a distinct slip. 

The Attaclimeiits to the top of the Tlhla from before 
and backwards will be seen to be as follows : — 

1, Transverse ligament; 2, Anterior extremity of in- 
ternal semilunar cartilage ; 3, Anterior crucial ligament ; 

Fig. 68. — Vertical Bcction of the left knee joint, showing the reflec- 
tions of its synovial membrane (from Wilson). 

3. The lower pat t of the femur. brane which ascends be- 

2. Tendon of the quadriceps ex- tween the tendon <rfthe ex- 

tensor. tensor muscles of the leg 

3. Patella. and the front of the lower 

4. Ligainentum patelkc. extremity of the femur. 

5. The head of the tibia. 9, One of the alar ligaments ; 

6. A bursa situated between the the other has been removed 

ligamentum patellae and the with the opposite section, 

head of the tibia. 10. Ligamentum mucosum left 

7. Mass of fat projecting into entire; the section being 

cavity of the joint below made to its inner side, 

the patella. 11. Anterior of external crucial 

* ♦ The synovial membrane. ligament. 

8. The pouch of synovial mcm- 12. Posterior ligament. 
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4, Anterior extremity of external semilunar cartilage ; 5, 
Posterior extremity of external semilunar cartilage ; 6, 
Posterior extremity of internal semilunar cartilage; 7, 
Posterior crucial ligament. • 

The SynoTlal lllemlirane (Fig. 68) extends for at least 
two inches above the articular surface of the femur, form- 
ing a pouch beneath the extensor muscles. It is reflected 
from the articular surface of the femur over the crucial 
ligaments to the articular surface €)f the tibia, covering 
both aspects of the semilunar cartilages, and then lines 
the capsular ligament. It gives a tube around the tendon 
of the popliteus where it is within the capsule, and has 
already been seen to form the ligamentum mucosum and 
hgamenta alaria. 

Tibio-Fibular Articulations. 

[The whole of the muscular fibres 
connected with the bones of the leg 
and foot must be removed, but the 
tendinous insertions about the foot 
should be kept to be examined with 
the ligaments.] 

The Superior tibio-fibular articu- 
lation (Fig, 67) is a simple arthrodial 
joint, the synovial membrane of which 
is occasionally continuous with that 
of the knee. The anterior and pos- 
terior ligaments are short bands con- 
necting the anterior and posterior surfaces of the head of 
the fibula with the outer tuberosity of the tibia. 

The Middle tibio-fibular articulation is formed by the 


Fig. 69. 



Fig, 69.— PoBterior view of the aokle joint (from Wilson). 

1. Lower part of the interosseous ternal lateral ligament 

membrane. _ 6. Middle fasciculus of the ex- 

2. Posterior inferior tibio-fibular ternal lateral ligament. 

ligament. 7. Posterior ligament of the' 

3. Transverse li^^iinent ankle joint. 

4. Internal lateral ligament 8. Posterior tuberosity of the OB 

5. Posterior fasciculus of the ex- calcis. 
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interosseous ligament or membrane, which is the great bond 
between the shafts of the bones of the leg, its fibres run- 
ning downwards from the tibia to the fibula. It is at- 
tached to the sharp interosseous borders of both bones in 
all their lower part, a space being left above through which 
the anterior tibial vessels pass. The membrane has an 
opening in it near the lower part through which the ante- 
rior peroneal artery reaches the front of the leg. 

Below the interosseous membrane is the inferior in- 
terosseous ligament^ which consists of very short fibres 
passing between the triangular rough impressions on 
the adjacent surfaces of the tibia and fibula imme- 
diately above their inferior articulation. 

The Inferior tibio-fibular articulation (Fig. 69) is a 
simple arthrodial joint continuous with the ankle-joint. 
It has anterior and posterior ligaments between the two 
bones resembling those above, and in addition a transverse 
(or inferior) ligament ( 3 ) placed below the posterior and 
distinct from it, which reaches from the external malleolus 
to the posterior surface and malleolus of the tibia, forming 
part of the true ankle joint. 

Ankle Joint and Articulations op the Foot. 

The ankle joint is a hinge joint capable of limited 
lateral motion when the toes are pointed. It has m front 
the tendons of the tibialis anticus, the tibial vessels and 
nerve, the extensor proprius pollicis, and the extensor 
longus digitorum with the peroneus tertius. Behind, to 
the inner sides are the tendons of the tibialis posticus, 
the posterior tibial vessels and nerve (or it may be the 
plantar vessels and nerves) ; the flexor longus pollicis near 
the middle ; and lo the outer side, the tendons of the 
peroneus longus atid brevis. The ankle joint has anterior, 
posterior, and two lateral ligaments. 

The Anterior Ll^mment (Fig. 70, 7 ) is a broad mem- 
brane which is seldom seen entire. It is attached to the 
lower margin of the tibia, and to the anterior margin of 
the superior articular surface of the astragalus, joining the 
lateral ligament on each side. 
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The Posterior Ligament (Fig. 69, 7 ) is not described 
by many authors, and is little more than a few fibres 
stretching over the synovial membrane between the back 
of the tibia and the astragalus. • 

The Internal Lateral Ligament (Fig. 70, 6 ) is triangu- 
lar in shape, and hence has been called ddtoid. The apex 
is attached to the extremity of the internal malleolus, and 
the base to the posterior part of the astragalus, to the 
lesser process of the os calcis, and 4Le tuberosity of the 
scaphoid bone. A strong deep portion passes from the 
apex of the malleolus to the side of the astragalus. 

Fig. 70. Fig. 71. 



The External Lateral Ligament (Fig. 71) consists of 
three slips ; two horizontal attached to the astragalus, and 


Fig. 70, — Internal view of the ankle joint (from Wilson), 


1. Internal malleolus of the tibia. 

2. 2. Astragalus. 

3. Os calcis. 

4. Scaphoid bone. 

5. Internal cuneiform bone. 

6. Internal lateral or deltoid liga- 

ment. 


7. Anterior ligament. 

3. Tendo Achillis; a small 
bursa is seen interposed 
between this tendon and 
the posterior tuberosity of 
the 03 calcis. 


Fig. 71. — ^External view of the ankle joint (from Wilson). 

1. Tibia. tached to the astragalus. 

2. External malleolus of the fibula. 7, Its middle fasciculus, at- 

8, 8. Astragalus. tached to the os calcis. 

4. Os calcis. g. Its posterior fasciculus at- 

5. Cuboid bone. * tached to the astragalus. 

6. Anterior fasciculus of the ex- 9. Anterior ligament of the 

ternal lateral ligament at- ankle. 
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one more or less vertical, to the os calcis. The anterior slip 
(6) is attached to the front of the external malleolus and to 


the side of the astragalus in front of the superior articular 
surface f the middle (7) is a round cord which reaches 
backwards from the tip of the malleolus to the outer side 
of the os calcis about its middle ; the posterior (8) is at- 



tached to the deep groove behind 
the articular surface of the external 
malleolus, and passes horizontally 
to the posterior surface of the as- 
tragalus behind the articulation 
with the tibia (Fig. 69, 5). 

The Calcaneo-astragralotd Ar- 
tleulatlon has exteriud^ posterior^ 
and interrosseons ligaments. The 
external is a short band passing ob- 
liquely backwards from the side of 
the astragalus to the upper margin 
of the greater process of the os 
calcis. The posterior is placed be- 
tween the posterior parts of the 
two bones, close to the groove 
in the astragalus through which 
the tendon of the flexor longus 
pollicis passes. The interosseous 
ligament will be seen when the 


joint is opened. It is a strong thick band passing from 


Fig, 72.— Ligaments of the sole 

1. Os calcis. 

2. Astragalus. 

3. Tuberosity of the scaphoid 

bone. 

4. Long colcaneo-cuboid ligament. 

5. Part of the short calcaneo -cu- 

boid ligament. 

6. Calcaneo* scaphoid ligament 

7. Plantar tarsal ligaments. 

8. 8. Tendon of the peroneus Ion- 

gas muscle. 

9. 9. Plantar tarso-metataraal li- 

gaments. 


of the foot (from Wilson). 

10. Plantar ligament of the 

metatarso-phalnngcal ar- 
ticulation of the great 
toe*, the same ligament 
is seen on the other toes. 

11. Lateral ligaments of the 

metatarao-phalangeal ar- 
ticulation. 

12. Transverse ligament. 

13. Lateral ligaments of the 

phalanges of the great 
toe ; the same ligaments 
are seen on the other toes. 
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the groove between the two concave articular surfaces of 
the astragalus and the corresponding groove between the 
two convex articular surfaces on the sui)erior aspect of 
the calcaneum. 

The tendon of the tibialis posticus is to be fully traced 
out now, and will be found to be principally attached to 
the tuberosity of the scaphoid bone and the adjacent in- 
ternal cuneiform bone, giving slips also to all the adjacent 
bones of the tarsus, with the exception of the astragalus. 
These must bo removed to see the true ligaments of the 
joints. 

lileameiits of tlie Tarsus. On the dorsal aspect of the 
remaining tarsal bones will be found a number of short 
bands or fibres which pass between adjacent bones, and 
have received names as ligaments accordingly. 

On the plantar aspect there are similar ligaments, three 
only of which are worthy of special notice, viz., the long 
and short calcaneo-cuboid ligaments, and the calcaneo- 
scaphoid ligament. 

The Lioner Cairaneo-culiold lilsanieiit (Fig. 72, 4)— 
HgamerUum longum jdanive — is a broad ligament which 
has been already seen in the dissection of the sole of the 
foot. It is extensively attached to the under surface of 
the os cJilcis in front of the tuberosities, and passes forward 
to be attached to the posterior margin of the peroneal 
groove in the cuboid bone. Some of the fibres pass on 
over the tendon of the peroneus (to which they form a 
sheath), and are attached to the bases of the second, third, 
and fourth metatarsal bones. 

The Sbort Calcaneo-cniiold Llurament (Fig. 72, 5) lies 
to the inner side of the long ligament, and is more deeply 
placed. It reaches from the tubercle on the under surface 
of the greater process of the oa calcis to the under surface 
of the cuboid behind the peroneal groove. 

The Calcaneo-scaiiliold lilirament is a broad band 
stretching between the lesser process of the calcaneum 
{sustentaculum tali) and the tuberosity of the scaphoid 
bone. It performs the important function of supi3orting 
the head of the astragalus, which rests upon it, and in this 
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is assisted by the tendon of the tibialis posticus, which 
passes immediately beneath it. The upper surface of the 
ligament is covered with the synovial membrane of the 
astragulo-scaphoid articulation. 

Numerous interosseous ligaments bind the bones of the 
tarsus firmly together and will be seen when the joints 
are opened. 

The metatarsal Bones (Fig. 72, 9 ) are connected with 
the tarsus by strong dorsal, i)lantar, and interrosseous 
ligaments. 

The dorsal ligaments are one to each metatarsal bone 
from the tarsal bone with which it articulates ; but the 
second metatarsal, in addition to its ligament from the 
middle cuneiform, has extra slips from the internal and 
external cuneiform bones, between which its base is 
wedged. 

The plantar ligaments are less regular, and are united 
with the slips from the calcaneo-cuboid ligament. 

The interosseous ligaments are short strong bands, 
and vary slightly in different subjects. There is always 
one between the internal ^cuneiform and the second meta- 
tarsal bone ; a second may exist between the external 
cuneiform and the same metatarsal bone ; and a third 
between the extern^.cunelform and the fourth metatarsal 
bone. 

Transverse, dorsal, plantar, and interosseous ligaments 
connect the bases of the metatarsal bones. 

The Synovial Memtoranfs (Fig. 63) of the foot, including 
the ankle joint, are . seven in number, and will be seen by 
opening the several joints in succession. 

The Ist is the syubvial membrane of the ankle, reflected 
over the upper sm^face of the astragalus and upon the 
ligaments tp the articular surfaces of the tibia and fibula : 
it passes also between the tibia and fibula into the in- 
ferior tibio-fibular articulation. 

The 2 nd synovial membrane lines the posterior caloaneo- 
astragaloid articulation. 

The 3rd synovial membrane covers the head of the 
astragalus and the concave surface of the scaphoid, being 
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prolonged backwards into the anterior calcaneo-astragaloid 
articulation. 

The strong interosseoiia ligament connecting the under 
surface of the astragalus and the upper surface of the os 
calcis will now be seen. It is attached to the deep groove 
found between the two articulations in each bone. An 
interosseous ligament will ^Iso be seen, when the astragalus 
is displaced, passing from the upper border of the greater 
process of the os calcis to the scaphdid bone. 

The 4th synovial membrane is placed between the 
greater process of the os calcis and the back of the cuboid 
bone, and when it is opened the peculiar manner in which 
the two bones are locked together will bo seen. An in- 
terosseous ligament will be found between the os calcis and 
cii}>oid bone to the inner side of the synovial cavity. 

The 5th synovial membrane is between the scaphoid 
and the three cuneiform bonesi and will be found to pass 
between the middle and external cuneiform bones to their 
anterior surfaces and the bases of the second and third 
metatarsal bones. It is also prolonged into the articulations 
between the second, third, and fourth metatarsal bones, and 
sometimes into that between the external cuneiform and 
cuboid bones, in which' case an interosseous ligament 
often existing between the external cuneiform and the 
fourth metatarsal bone is wantii^. * 

Interosseous ligaments will be found between the sca- 
phoid and cuboid bones ; between the internal and middle 
cuneiform bones ; between the middle and external cunei- 
form bones ; and between the external cuneiform and 
cuboid bones. 

The 6th synovial membrane will be found between the 
front of the cuboid bone and the bases of the fourth and 
fifth metatarsal bones, and entering the articulation be- 
tween them. 

The 7th is a separate synovial membrane for the first 
metatarsal bone, being placed between it and the internal 
cuneiform bone. 

t 

Sursery* — The shape of the articulations should be 
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particularly noticed with reference to the several amputa- 
tions about the foot. At the ankle the astragalus is 
locked between the projecting malleoli, and it is only by 
dividing the lateral ligaments by the side of the astragalus 
and outside the joint altogether, that the bones can be 
separated, as in Syme’s or Pirogofi'^s amputations. 

The astragalo-scaphoid and calcaneo-cuboid articula- 
tions will be seen to be nearly parallel, and are easily 
opened in Chopart’sHunputation. If, in performing this 
operation, the articulation in front of the scaphoid should 
be opened by mistake, the operator would at once see the 
three articular surfaces fbr the cuneiform bones, instead 
of the single globular surface of the astragalus. 

The operation of disarticulating the metatarsus from 
the tarsus (Hey’s or Lisfranc’s amputation) is rendered 
very difficult by the fact that the base of the second meta- 
tarsal bone is finnly wedged between the internal and 
external cuneiform bonesf, projecting farther into the 
tarsus than the other bones, and being also attached to the 
internal cuneiform by a strong interosseous ligament. In 
amputating at this point therefore, after opening the 
articulation of the first and three outer metatarsal bones, 
it is necessary to thrust the point of the knife between 
the internal cilneiform and second metatarsal bonos to 
divide this ligament, or there will be danger of dragging 
away the internal cuneiform bone. 

The articulations between the metatarsal bones and the 
phalanges, and between the phalanges themselves, are 
similar to those in the hand, but on a smaller scale, and 
therefore more difficult of dissection. Reference may be 
made to the hand fo^^ their description. {Jido p. 86.) 
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DISSECTION OF THE ABDOMEN. 


[The Student is requested to read the ‘ Introduction * before com’- 
mencing the dissection^ unless he has done so previously.'] 

Surgery. — Before the subject is tied up for the dissec- 
tlou of the perinoeura, the student should practise the 
operation of introducing the catheter. 

In the case of the Hale Subject the operator should 
stand on the left side of the body, and having oiled a per- 
fectly smooth and clean staff or sound, should grasp the 
end of the penis with the left hand anc^ draw it upwards 
so as to stretch the urethra whilst introducing the instru- 
ment. The sound is to be held lightly in the right hand, 
and is to be passed at first along the fold of the groin, but 
when it has entered the urethra for a few inches it is to 
be brought parallel to the median line of the body. The 
introduction of an instrument is more difficult on the 
dead than on the living body, owing to the want of 
the mucous secretion of the urethra and the relaxed 
condition of the canal ; and it is advisable therefore to 
withdraw the instrument and oil it afresh if any obstruc- 
tion should occur. 

When an obstruction to entering the bladder occurs, 
the left hand should be placed upon the perinasum at the 
point to whicji the staff has reached, and may be made to 
grasp the urethra and guide the instrument in its right 
course. 
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When the point of the staff has passed the bulb, the 
handle is to be depressed between the thighs, and the 
point of the instrument will probably enter the bladder. 
If it is found impossible to depress the handle, the student 
may be certain that he has failed to pass the triangular 
ligament, and should be very gentle in his manipulations, 
or he will very probably perforate the bulb. By a series 
of very cautious efforts, aided by the left hand on the 
perinmum, the staff may at last be passed, or if an or- 
ganic stricture should exist, it will be necessary to use a 
smaller instrument. 

When the handle of the instrument can be depressed 
between the thighs, the student may judge of its having 
entered the bladder by the readiness with which it i)assed, 
and by the ease with which the end of the staff can bo 
rotated in the bladder. In all cases, however, it is ad- 
visable for the student to introduce his left fore- finger 
into the rectum, in order to ascertain that the instrument 
is not in a fake passage, and also in order to appreciate 
the thickness of the coats of the bladder, the size of the 
prostate, and the course the catheter would take on the 
living body. 

In the Female Sulijeet it will bo advisable to examine 
the position of the urethra by separating the labia before 
attempting to introduce an elastic catheter. It will be 
seen that the orifice of the urethra is separated from the 
clitoris by the space known as the vestibule, and that it 
is close above the entrance to the vagina. To pass the 
catheter, the* student should stand on the right side of 
the subject, and having passed the left fore-finger between 
the thighs and labia, should place it at the anterior edge 
of the orifice of the vagina ; the flexible catheter being 
then passed along the fore- finger can be slightly raised 
so as to enter the urethra, and will be felt in its passage 
through that canal by the finger at the orifice of the 
vagina. It will be well to practise the operation once or 
twice with the parts exposed to view, and. then to repeat 
it with a olo^ thrown over the pubes, as would be done 
in actual prance. 
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The Perin^bum. 

[The perinjBum is now to be fully exposed by bringing 
the buttocks of the subject to the edge of the table, where 
they are to be raised upon a block. The thighs ai-e then 
to be flexed upon the abdomen, with the legs bellt ; and 
the body is to be secured upon the table with a cord 
passing beneath it from one knee to the other, a ])lock 
being placed lengthways between the knees to keep them 
sufficiently apart. The staff* is to be retained in the male 
urethra, and secured in its place by i-ying a loop of string 
round the penis and fastening it to the handle of the 
staff*.] 

External Appearances. — In the male the skin is of 
a darker tint than that of the rest of the body, and is 
more or less covered with hair. In front will be found 
the acrotum, containing the two testes, and obscuring at 
])resent the root of the penis and deeper portion of the 
urethra. Behind the scrotum is the anus or orifice of the 
bowel, and between the two is the true perinceum which 
will be seen to be marked by a median^ rapho. Around 
the anus the skin is thrown into folds, whic^, if enlarged, 
form one variety of external piles. By drawing the anus 
slightly open, a white line will be seen, marking the junc- 
tion of the skin with the mucous membrane, and corre- 
sponding to the separation between the internal and ex- 
ternal sphincter muscles (Hilton). 

In the female (Fig. 76) the scrotum may be considered 
to be split in the median line, to form the two labia 
majora^ which however consist simply of cellular tissue 
and fat, and are continuous above with the ffions Veneris^ 
a thickened portion of the integument over the pubes 
(only partially seen in this view). The labi^ are united 
in front by the anterior commissure ; they* bound the 
vulva and are continued backwards to the anterior 
boundary of the perimeum, where they are united by the 
posterior commissure^ In a female who has not borne 
children, a small transverse fold of mucous membrane may 
be seen just within the posterior commissure, which is 
called the fovftchett»^ and between the two is the fossa 
navicularis. i 
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By separatiDg the labia the dit(yrU will be seen at the 
upper part of the vulva, resembling a diminutive penis in 
appearance and structure, and having a small and ill-de- 
fined gl^ns and 'prepuce* 

The nymphoB or lahia minora extend obliquely down- 
wards from each side of the clitoris, being connected both 
with the organ itself and its prepuce, and being lost in 
the labia majors and wall of the vagina below. 

The vestibule is a ;triangqlar interval with the apex at 
the clitoris and the base at* the orifice of the vagina, the 
sides being formed by the nymphae. An inch below the 
clitoris is the meatus urinarius which is slightly promi- 
nent, and is placed immediately above the orifice of the 
vagina. 

The entrance of the vagina may be more or less occluded 
by a hymen^ which is a reduplication of mucous membrane, 
usually of a crescentic form with the concave border up- 
wards. When ruptured it forms carunculce viyrtiformea^ 
three or four little projections from the vaginal wall. On 
each side of the vagina immediately in front of the hymen, 
or its remains, are the orifices of the vulvo^vaginal glands 
or glands of Bartholin. The orifices of numerous sebaceous 
follicles will also be found scattered over the vulva. 

The true perineeum of the female is between the poste- 
rior commissure of the labia and the anal orifice, and is 
from an inch to an inch-and-a-half long, but becomes con- 
siderably elongated during labour. The finger should be 
introduced into the vagina to ascertain the position and 
condition of the cervix and os uteri. 

Boundaries of the Perlneeum. — ^These are the same in 
both sexes, and can be best ascertained by placing a pel- 
vis, on which the ligaments are preserved, in the same 
position as the subject, when the space under examina- 
tion will be seen to correspond with the inferior aperture 
of the pelvis. In front is the symphysis pubis, with the 
divergent rami extending to the tuberosities of the ischia, 
which form the lateral boundaries. Posteriorly the great 
sacro-sciatio ligaments extend to the sacnihi, but in the 
recent subject the margin of the glutei ma:dmi muscles 
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overlap these and reach to the coccyx, which is the pos- 
terior limit of the space. 

The perinseum has been generally considered to resemble 
the heraldic lozenge, but has more aptly been compared to 
an inverted ace of hearts (Thompson). The inferior aper- 
ture of the pelvis is larger in the female than in the male, 
but considerable variation in the space between the mmi 
of the pubes will be found in different individuals. 

The perinmal space may be conveniently divided into 
halves by a line passing frortt the anterior border of one 
tuberosity of the ischium to the other; the anterior or 
urethral half containing the urino-genital organs, and the 
l)osterior or rectal half the lower extremity of the bowel. 

Posterior Space in both Sexes. 

[A little cotton-wool is to bo introduced into the rectum, 
and the anus is then to be carefully sewn up, the stitches 
being placed as near the white line mentioned above as 
possible. A transverse incision is then to be made in 
front of the anus connecting the two tuberosities, and a 
similar one across the lower extremity of the coccyx. 
These are to be joined by incisions carried round the anus 
as near the sutures as possible, and the skin is to be reflected 
on each side.] 

The Sphincter Ant (Fig. 73, 1 6 ) (external) surrounds 
the anus and is close beneath the skin. It consists of 
two symmetrical halves, which are attached to the tip of 
the coccyx behind, and meet in front of the anus at the 
* central point of the perinseum.* The external sphincter 
controls the lower end of the bowel and is supplied by 
the inferior hmmorrhoidal nerve, and by a branch of the 
fourth sacral nerve. 

The Internal Sphincter cannot be seen at present. It 
is merely a thickened band of the unstriped circular fibres 
of the rectum, and differs therefore in structure from the 
external sphincter, which is a voluntary muscle. 

[The edge^f the gluteus maximus is now to be defined, 
since it forms the boundary pf the dissection ; it will be 
found extending obliquely upwards and outwards (in this 
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position) from the tip of the coccyx. The fat filling the 
space between the anus and the edge of the muscle is to 
be carefully removed piecemeal, care being taken to pre- 
serve the inferior hsomorrhoidal vessels and nerves which 
run neaidy transversely towards the bowel, and also a little 
branch of the fourth sacral nerve near the posterior part 
of the space, or ischio-rectal fossa.] 

The Ischlo-reetal Fossa (Fig. 73) is the space on each 
side of the rectum bounded by the tuber ischii and the 
gluteus maximus muscle. Its deep boundaries are, on the 
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1. Inferior pudendal nerve. 

2. Urethra. 

3. External or posterior super- 

ficial perins^ nerve. 

4. Crus penis. ' 

5. Supemcial perineal arte^. 

6. Deep layer of superficial ^cia 

(reflected). 

7. Internal or anterior superfi- 

ciid perinseal nerve. 

8. Accelerator urinffi. 

9. Muscular branches of pudic 

nerve. 


10. Erector penis. 

11. Pudic artery and nerve, 

12. Deep perinaeal fascia or trian- 

gular ligament., 

13. Inferior hSBmorrhoidal artery 

and nerve. 

14. Reflection of the deep layer 

of superficial perinieal fascia 
round transversus perinaei. 

1 5. Branch of fourth sacral nerve. 

16. Sphincter ank, 

18. Levator ani. 

20. Gluteus masumus. 
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inner side the levator aiii muscle, which slings the rectum, 
and has an oblique direction towards the middle line ; and 
on the mter side the obturator internus l^ing on the 
internal surface of the thyroid foramen. Botl» these 
muscles are covered by processes of fascia derived from 
the pelvic fascia; that covering the obturator muscle 
being called the obturator fascia^ and that upon the 
levator ani being the anal fascia {see diagram of pelvic 
fascia). When the finger fs pushed <nto this space it is 
prevented from entering the pelvis by the reflection of 
this fascia upon the two muscles. 

On the outer side of the space and behind the margin 
of the pubes the pudic vessels and nerves can be felt 
enclosed in a tube of fascia, and it is here that the artery 
can be effectually compressed in cases of haemorrhage after 
lithotomy. 

Surffcry. — The tissues in the ischio-rectal fossa are 
more or less involved in the several forms of fistula in 
ano, and the sphincter ani, together with some of the fat 
and a small branch of artery, will be divided in the 
ordinary operation for the cure of that 'affection., In the 
operation of lateral lithotomy the left ischio-rectal fossa 
is cut into, and caro has to be taken not to injure the 
rectum on the inner, or the pudic artery on the outer, side 
of the space. 

The Levator Ani Muscle (Fig. 73, i8) arises within 
the pelvis, being attached to the back of the os pubis, to 
the spine of the ischium, and to the pelvic fascia between 
those points. It is now seen at its insertion into the 
central line of the perineeum, where it meets its fellow of 
the opposite side both in front of and behind the rectum ,* 
it is inserted also into the side of the rectum and into 
the anterior surface of the extremity of the coccyx with the 
opposite muscle. 

The levator ani supports the pelvic viscera, and when 
in contraction, fends to prevent the expulsion of their 
contents. It may also be considered as an extraordinary 
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muscle of e'^piration, since it acts upon the viscera in 
opposition io the diaphragm. It is supplied bj the fourth 
sacral nerve. 

The ilnferlor Hfemorrholdal Artery (Fig. 75, lo) arises 
from the pudic artery under cover of the ischium, and 
takes a nearly transverse course inwards to the anus and 
lower end of the rectum, where it anastomoses with the 
middle haemorrhoidal branch of the internal iliac. Vence 
comites take the sanle course as the artery, and join the 
pudic vein. 

The Inferior Hfemorrholdal Nerve (Fig. 73, 13 ) is a 
branch of the internal pudic nerve, or may arise separately 
from the lower part of the sacral plexus. In the latter 
case it takes the same course as the pudic nerve and is 
contained in the same sheath of fascie. The nerve takes 
a nearly transverse course in the perinseum, lying super- 
ficially to the inferior ha3morrhoidal vessels, and is dis- 
tributed to the external sphincter and skin of the anus, 
giving a branch forward to join the superficial perineDal 
nerves. 

The Perinceal Branch of the fourth sacral nerve is of 
small size and not* readily seen. It appears at the side of 
the coccyx by piercing the coccygeus muscle, and is dis- 
tributed to the external sphincter. 

Anterior Space in the Male. 

[The scrotum being drawn up with hooks, an incision is 
to be made in the median line extending from the central 
point of the pepnseum to within three inches of the ex- 
tremity of the penis. The skin is to be reflected to each 
side and the testicles held out of the way with hooks.] 

The Superficial Fascia of the anterior half of the 
perinmum is divisible into two layers — superficial and deep. 

The s:uperficial layer of superficial fascia is continuous 
with the fascia over the body, which it resembles, but is 
peculiar in the scrotum, since involuntary muscular fibres 
are developed in it, which give it a pinlf* appearance and 
constitute the dartos. 
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The c/eep layer of superficial fascia (Fig. 73, 6 ) is brought 
into view by the removal of the superficial^ layer, but 
varies considerably in appearance in different subjects, 
being a distinct membrane in thin subjects, but not easily 
defined in fat ones. 

It is continuous with the deep layer of fascia of the 
groin, and is attached on each side to the front of the 
rami of the pubes and ischium nearly to the tuberosity. 
It then makes a turn around the transversus perinsoi 
muscle on each side, and joins the deep perinsnal fascia or 
triangular ligament. A pouch is thus formed containing 
the bulb of the urethra with its surrounding muscles, 
vessels, and nerves, and this is divided into two parts by 
an incomplete median septum. This pouch is of import- 
ance surgically with regard to extravasation of urine. If 
extravasation should occur from rupture of the bulbous 
cr adjacent portion of the urethra, either from external 
violence or from the unskilful use of a catheter, the 
urine is effused into this pouch and, being prevented by 
the arrangement of the fascia from running back to the 
anus, it necessarily distends the pouch and creeps into 
the scrotum and groin. 

[The deep layer of superficial fascia is to be removed, 
and the superficial perinseal vessels and nerves dissected 
out.] 

The Superficial Perlnaeal Artery (Fig. 73, 5 ) is a branch 
of the internal pudic, and arises under cover of the ramus 
of the ischium to run forwards and inwards. It enters 
the pouch of fascia by piercing the lower border of the 
triangular ligament, and then passes over or under the 
transversus perinsei muscle to run forwards and supply the 
superficial muscles of the perinceum and the integuments 
of the scrotum. 

The Transverse Artery (Kg. 75, xi) is a branch of the 
internal pudic arising immediately in front of, or with, 
the preceding vessel. It runs towards the median line 
close to the trAasversus muscle^ and anastomoses with 
the opposite artery and with the neighbouring branches. 
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Veins correspondiDg to the arteries open into the internal 
pudic vein. 

The Superficial Pcrlnscal Merves (Fig. 73) are two in 
number, and are branches of the internal pudio nerve. 

The external or posterior ( 3 ) nerve has a short course in 
the ischio-rectal fossa, where it gives a branch to the anus. 
It then pierces the reflection of the deej) layer of superfi- 
cial fascia, and gives branches to the scrotum, forming a 
junction with the inferior pudendal nerve of Soemmering. 

The internal or anterior ( 7 ) nerve accompanies the su- 
perficial perinseal artery either over or under the trans- 
versus perinaei muscle, and is distributed to the scrotum 
near the median lino, where it unites with its fellow of the 
opposite side. 

The Inferior Pudeiiaal Nerve (Fig. 73, 1) (Soemmer- 
ing) is a branch of the small sciatic nerve which pierces 
the deep fascia of the thigh about an inch in front of the 
tuberosity of the ischium. It varies a good deal in size 
and distribution, but generally runs inwards and forwards 
to the scrotum to join the external pperfleial perinmal 
nerve. 

[The superficial vessels and nerves are to bo turned 
aside and the muscles dissected out. The accelerator 
urinae is in the median line, the erector penis parallel to 
the ramus of the pubes, and the transversus pcriiisei 
crosses between them ; the muscles thus bounding a 
triangular space in which a part of the triangular liga- 
ment is seen.] 

Superficial Muscles of the Perlnaeum. 

The Accelerator Urlufie (Fig. 73, 8) (ejaculator se- 
minis) is a single muscle composed of two symmetrical 
halves united in the middle line by a delicate fibrous 
raphd. The fibres arise from the central point of the 
perinesum and from the fi|>roUs raph6 in the middle line, 
and are thus tnier/ec/.'-rthe^ppsterior fibres which are 
nearly transverse in their* direction, overlie the bulb and 
are lost upon the triangular ligament ; tile middle fibres 
enclose the urethra and spongiosum ; and the an- 
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terior fibres enclose the entire penis including the dorsal 
vessels. 

The Erector Penis (Fig. 73, lo) covers the crus penis 
on the ramus of the os pubis. It arises from the anterior 
and inner surface of the tuberosity of the ischium, and also 
from the ramus of the ischium, and ends in an aponeurosis 
which is inserted into the sides of the crus penis. 

The Transvcraiis Pcriniel (Fig. ^ 3 , 14) varies in size, 
and may be divided into two slips. It arises from the 
inner side of the ramus of the ischium, and meets its 
fellow muscle of the opposite side in the central point of 
the perinajum, where it is also blended with the fibres of 
the accelerator uriuos and sphincter ani. 

The action of the accelerator is to expel the contents of 
the urethra by its sudden and spasmodic contraction. It 
is not put in action during the greater part of the act of 
micturition; but when the flow of urine has ceased, it. 
serves to eject the small remaining i)ortion, or may be 
used to arrest the flow of urine suddenly, when its action 
gives rise to considerable pain. Its action during coition 
is expressed by the name ejaculator seminis, and its 
anterior fibres assist materially in producing erection of 
the penis by compressing the dorsal vein. The erector 
penis assists somewhat in the production of erection, by 
compressing the corjius cavernosum. 

muscular Nerves (Fig. 73, 9 ). Passing either over or 
through the transversus perinmi muscle will be found 
branches of the pudic nerve, which arise from it either 
separately or in common with the anterior superficial 
periuaeal nerve. These branches are distributed to the 
muscles of the perinajum, and a good-sized branch may be 
followed through the fibres of the aoceleratorlirina) to the 
bulb of the urethra (bulbo-urothral nerve of Cruveilhier). 

SnrBery.— The triangular space, enclosed by the three 
superficial muscles, and otyrhidk the floor is formed by 
the triangular ligament or fleep perinceal fascia, is im- 
portant surgically as being the ^oint to which the knife 
reaches in the incision for lateral lithotomy. In the first 
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incision the surgeon cuts freely through the superficial 
structures, dividing the supet'ficial perinaoal and inferior 
heemorrhoidal vessels and nerves, and aiming at the lower 
part of this space, at which point the finger will feel some- 
what indistinctly the staff in the urethra. The deeper 
incision necessarily divides the transverse muscle and 
artery, together with the lower part of the triangular 
ligament, and enables the operator to reach the staff in 
the membranous portion of the urethra. 

It should be noticed how the small space between the 
anus and the bulb of the urethra can be increased by 
drawing ,the whole penis upwards ; this fact is of im- 
portance in relation to median lithotomy, which is per- 
formed in this space, and in which operation there is some 
risk of wounding the bulb. It is obvious that any cutting 
operation in the median line of the perinaaum would be 
accompanied by but little ha3morrhago until the vascular 
structure of the bulb or corpus spongiosum urethra) was 
reached. 

[The accelerator urinaQ is to be divided in the middle 
line and dissected from the bulb beneath and from the 
triangular ligament, but its anterior fibres must not be 
interfered with. The transversus perina)i is to be re- 
moved, and the erector penis detached from the bone with 
the crus penis, which will be seen to be a vascular body 
attached to the ramus of the pubes for nearly an inch. 
This is to be drawn forward, a wanch of artery going to it 
being carefully preserved; the triangular ligament will 
then be exposed.] 

m* 

The posterior part of the Corpus Spongiosum Urettarce 
(Fig. 74, 6) will be seen to be a dark, vascular body, which 
expands to form the bulb immediately in front of the 
triangular ligament. 

The Bulb is slightly expanded from side to side, and 
consists of two halvep united by a delicate septum of 
fibrous tissue. It is closely connected with the triangular 
ligament with which its delicate fibrous jsovering is con- 
tinuous. 

The Triimffttlar Llgmment of the urethra or Deep 
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Perinnal Fascia (Fig. 74, S) is a strong process of fibrous 
tissue stretching across the pubic arch, being attached to 
the rami of the pubes and ischium on each side behind 
the crura penis. ^ • 

The apex of the ligament is connected with the sub- 
pubic ligament, and the base has been seen to be con- 
tinuous with the deep layer of superficial fascia which 
turns around the transversus perinsei ; but it is also con- 
nected with the central point of tte perinseum and is 
continuous with the anal fascia over the levator ani 
muscle (p. ISfi). 

About an inch below the pubes the urethra perforates 
the triangular ligament, with which it is inseparably 
united, and above this point are the openings for the 
dorsal vessels and nerves of the penis, the vein being in 
the median line with the artery and nerve on each side. 

[It is advisable not to proceed any further with the 
dissection of the left side of the perineeum, in order that a 
good side view of this region may be obtained in a subse- 
quent dissection. On the right side the triangular liga- 
ment is to be carefully detached from the bone and from 
its attachments below, and turned towards the median 
line ; the bulb should also be drawn over to the left side 
with the horks, so as to increase the space brought into 
view as much as possible.] 

Parts behind the Trliuifnilar Msament.*— Those 
are, the deep muscles of the perineeum ; the membranous 
portion of the urethra; Cowper's glands; the termina- 
tions of the pudio artery and nerve ; the artery to the 
bulb ; and the dorsal vein of the penis. Posterior to these 
is the pelvic fascia continuous with the capsule of the 
prostate. 

Deep Mnseles. — Muscular fibres haying a transverse di- 
rection but varying considerably in size and distinctness, 

The triangular ligament of "the ure^ra is by some authors said 
to consist of two layers, tl^ anterior being the deep perinjeal fascia, 
and the posterior the i^elvic ikscia. In that case the structures here 
enumerated must be considered as lying between the layers of the 
triangular ligament. 
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will be seen on the removal of the triangular ligament. 
These form the compressor urethrixs, but the lower part 
when very distinct may be called the deep transverse 
muscld. 


Fig. 74. 



The Compressor vcl Constrictor IJretlirfie (Fig. 74, 9) 
(puthrie’s muscle) arises from the posterior aspect of the 
ramus of the pubes, and divides into two slips which run 
inwards transversely to enclose the membranous portion 
of the urethra, meeting the opposite muscle in a median 
raph6, and being expanded upon the whole length of this 
portion of the canal. Circular muscular fibres surround 


Fig. 74. — Dee]) dissedtion of the n\ale perinsum, the triangular 
ligament being removed on the right side (drawn by J. T. Gray). 

1. Right crus penis (cut). 6. Bulb of urethra. 

2. Left crus penis (cut). 7. Artery of the bulb. 

3. Pudic nerve. 8. Triangular ligament 

4. Deep layer of superficial fascia 9. Compressor urethrse muscle. 

(reflected). 10. Position of Cowper’s gland 

6. Pudic artery. (right). 
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the membranous urethra beneath the compressor, but 
these are involuntary^ and continuous witli the muscular 
fibres of the prostate (Ellis). 

Behind the lower portion of this muscle near the 
middle line is situate one of Cowper's glands (io),aud the 
muscle may conceal the artery to the bulb if it should 
arise lower than usual. 

The Deep Transverse Miisclc is generally merely the 
lower portion of the preceding miAclc, which meets its 
fellow of the opposite side in the median line below the 
urethra. 

[The muscular fibres are to be divided near the urethra 
in order to see one of Cowperis glands, and the pudic ar- 
tery and nerve with their branches are to be followed out.J 

Cowper's Glands are close to the membranous portion 
of the urethra, one being on each side of the median line. 
Each gland resembles a dried pea in size and shape, but 
consists of numerous minute lobules. Although the gland 
is so close to the membranous urethra, the duct opens 
into the bulbous portion of the canal, being nearly an 
inch long and i^crforating the fioor of the urethra very 
oblicpiely. 

The mem oranous portion of the urethra will bo more 
satisfactorily ejiamined afterwards than in the present dis- 
section, but opportunity ^hould be taken to feel the staft’ 
in the urethra at this point, since it is where that tube 
would be opened, on the left side, in the operation of 
lateral lithotomy, or in the middle line in the median 
operation. 

The Pudfc Artery (Fig. 75, 9) will bo found under cover 
of the pubic arch. It ascends behind the triangular liga- 
ment and, after giving off the artery to the bulb and the 
artery to the corpus cavernosum, endsf in the dorsal artery 
of the penis. 

The Artery to the Bolb (Fig. 74, 7 ) is a good-sized 
branch, vrhich is generally above the level of the compressor 
urethrae mu^c^e. It passes transversly inwards to supply 
the bulb, to reach which it has to pierce the triangular 

o 
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ligament close to the middle line. It generally gives a 
branch to the Cowper’s gland of the same side. 

Fig. 75. 



The size and ptfaition of the artery to the bulb vary 
considerably, and are of importance with reference to 
lateral lithotomy. When the origin is as high as repre- 
sented in Fig. 74 the artery must be free from danger, 
but if it should arise lower (and it is occasionally found in 
the ischio-rectal fossa) it would bo liable to be cut, when 
from its size it might give rise to troublesome and even 
fatal boemorrhage. 

Fig. 75.-— Arteries of tlic pcrinscam (from Wilson). On the right 
side the superficial arteries are seen, on the left the deep. 

1. The penis ; the crus penis of 1% Inferior hscmorrlioidal 

the left side is cut through. ^ branches. 

2. Accelerator urinie muscle. ' 11. SuperftciaMs perinsei artery, 

3. Erector penis. gwing off the transverse 

4. Anus, surrounded by the artery upon the traiisversus 

sphincter oni. perinsei muscle. 

5. Ramus of ischium and pubes. 12. The same artery on the left 

6. Tuberosity of ischium. side cut off. 

7. Lesser sacro-sciatic ligament. 13. Artery of the bulb. 

8. Coccyx. 14. The artery of the corpus 

9. Internal pudic art^, crossing cavernosirn and the dorsal 

the spine of the ischium, and artery of the penis, 

entenng the perinieum. 
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The Artery to flie Gnrpufi Gayemosum (Fig. 75, 14) is 
a small branch which enters that vascular body and rami- 
fies in its interior. 

The Dorsal Artery of the Penis is the termifiation of 
tho internal pudic. It ascends between the bone and the 
crus i)enis and then pierces the suspensory ligament to 
roach tho upper suiface of the organ, where it will be 
subsequently traced. 

When tho pudic artery is small, flio dorsal arteries arc 
derived from the trunks of the internal iliacs, and reach 
the 2>cnis by piercing the triangular ligament on each side 
(jf the dorsal vein. 

The Dorsal Vein of the penis will afterwards be seen 
piercing the 2)elvic fascia to join the prostatic plexus of 
veins. 

The Veins corresponding to tho other branches of tho 
pudic artery take the same course as their arteries, and 
023611 into the pudic vein. 

The Pudic Nerve (Fig. 74, 5) lies externally to the pudic 
artery, and is only brought into view with some difficulty. 
It takes the same course as the artery, and ends in the 
dorsal nerve of tho penis, which will be afterwards dis- 
sected. 


Anterior Space in the Female. 

[A little cotton-wool is to be inserted in the vagina, and 
tho margins of the labia majora are to be fastened together 
by a few stitches. An mcision is then to bo carried 
transversely above the junction of the labia, from which 
two vertical incisions, as near the margin of each labium 
as convenient, are to be prolonged to the central 2)oiut of 
the perinseum* . The flaps of the skin can now be reflected 
from the middle line, su23posing the transverse incision 
behind the labia to have been already made.] 


The duperflcial Fascia of the anterior half of the female 
perinseum resembles that of the male iu being divisible 
into two layers — superficial and deep. 

The superficial layer of superficid fascia is continuous 
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with the fascia of the body generally, and usually contains 
much fat, forming the labium. 

The deeip layer of superficial fascia is not so strongly 
marked as in the male, but has the same connections. It 


Fig. 76. 



Fig. 76. — female perinaeum (from Dr. Savage’H ‘Illustrations ’). 


1, Pudic artery. 

‘2. Branch to levator ant. 

3. Inferior hsemorrhoidal or-, 

tery. 

4. 1 ransverse artery. 

6. Great labial (superficial peri- 

neal artery). 

7. Dorsal arte^' of clitoris. 

5. Artery of bulb. 

9, Artety to crus clitoridis. 

10. Inferior haemurrhoidal nerve. 

11. Pudic nerve. 

12. Muscular branch. 

13. Internal superficial perineal 

nerve. 

14. External superficial perineal 

nerve. 

15. Its junction with — 

16. Inferior pudendal nerve. 


17. Small sciatic nerve. 

18. 18. Dorsal nerve of clitoris. 

19. llio-inguinal nerve. 

A. Anus. 

C. Clitoris. 

"M. Meatus urinarius. 

L. Great sacro-sciatic ligament. 
V. Vagina. 

O. Coccyx. 

T. Tuberosity pf ischium, 
a. Gluteus maximus. 

c. Levator ani. 

d. Superficial transverse muscle. 

e. Compressor biilbi. 

g. Erector clitoridis. 

h. Triangular ligament (cut), 
ft. Biceps and ftemi-tendinosus. 

j. Adductor magnus.' 

k. Gracilis. 
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is continuous with the deep fascia of the groin, and is 
attached on each side to the front of the rami of the 
I)ubes and ischium, nearly to the tuberosity. It then 
makes a turn around the transversus j^erinaei muscle on 
each side, and joins the deep perinseal fascia or triangular 
ligament, forming at the border of the transversus muscle 
the iscbio-perinieal ligament of Savage. (Fig. 77, 15.) 

Owing to the position of the vulva, the deep layer of 
superficial fascia is divided in the nSiddle line and becomes 
continuous with the sheath of the vagina ; and thus also 
the pouch between the deep layer of superficial fascia and 
the triangular ligament (p. 187) is divided in the female 
into two parts, which have been named 'pudendal or vulm- 
acrotal sacs of Broca. 

[The deep layer of superficial fascia is to be removed, 
and the superficial perinocal vessels and nerves dissected 
out.] 

The iiuperflctal Perlnical Artery (artery of the 
labium) (Fig. 76, 5) is larger than in the male.. It is a 
branch of the internal pudic artery, and arises under cover 
of the ramus of the i.schium to run forwards and inwards. 
It enters the pouch of fascia by piercing tho lower border 
of tho triangular ligament, and then passes over or under 
the transversus perinooi muscle to supply the superficial 
muscles of tho perinaeum and the labium. 

The Transverse Artery (Fig. 76, 4) is a branch of the 
internal pudic arising immediately in front of or with the 
preceding vessel. It runs towards the median line close 
to the transversus muscle, and anastomoses with tho 
opposite artery and with tho neighbouring branches. 
Veins corresponding to the arteries open into the internal 
pudic vein. 

The Superllclal Perinseal Nerves (Fig. 76) are two 
in number and are branches of tho internal pudic nerve. 

The internal (13) nerve runs upwards and inwards, 
entering thejxuich of fascia and being distributed to the 
posterior part of the vulva. 

The external (14) nerve is larger, and is distributed over 
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the superficial muscles of the perinscum, forming a junc- 
tion with the inferior pudendal nerve of Soemmering. 

The Inferior Piiilendal Nerve (Soemmering) (Fig. 76, 
1 6 ) is a branch of the small sciatic nerve which pierces 
the deep fascia of the thigh about au inch in front of the 
tuberosity of the ischium. It is usually of small size in 
the female, and runs upwards and inwards to join the ex- 
ternal superficial perinaial nervo. 

[The superficial vessels and nerves are to bo, turned 
aside and the muscles dissected out. The muscles are 
niiich less distinct than in the male pciinsDuin, and it is 
impossible to trace all their fibres without maceration and 
preparation, which it is impracticable for the student to 
undertake ; he will bo able to make out sufficient how- 
ever to assist materially in following the description.] 

The Siiiierilclfa Muscles (Figs. 76 and 77) of the female 
perinoourn closely resemble those of the male, with the 
exception that the two portions of the central muscle 
(corresponding to the accelerator uriute) are separated by 
the vulva. On each side therefore of the vulva will be 
found the compressor bulbi ; lying on the ramus of the 
pubes, the erector clitoridis; and, passing from the tuber 
ischii to tho central point of the j)eriiiaBum, the trans- 
versus perinooi. 

Tho CoiiiprcHHor Bulbi Vagrlnoc (sphincter vaginae) 
(Fig. 77, 6) arises from tho central point of the perinjeum 
(whei^o two or throe of its superficial fibres are prolonged 
into tho sphincter ani) ; also from tho reflection of the 
deep layer of superficial fascia (ischio-perinaaal ligament of 
Savage) for nearly an inch, thus overlapping a portion of 
the transversus. Tho fibres of tho muscle are divisible 
into three sets corresponding to those of the accelerator 
urinm of the male. The anterior fibres pass forward on 
each side of the vulva to meet those of the opposite 
muscle upon tho clitoris, and to be partially iiiaerted into 
tho sheath of the clitoris ; the middle fibres^ass beneath 
the clitoris and over tho great veins upon the urethra, 
whicli are analogous to tho corpus spongiosum of the 
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male, meeting those of the opposite side ; the posterior 
fibres pass on to the triangular ligament (Savage). 

The Erector Clltorldls (Fig. 77, 2 ) resembles the 
erector penis in the male, and though actually smaller in 
size,, bears a much larger proportion to its organ than 
ihat muscle. It arim from the front of the tuber ischii, 
and is inserted on the sides of the crus clitoridis. 

The Transversus Pcrlnsel (Fig. 77, lo) arises broadly 
from the inner side of the ramus of •the ischium, and meets 
its fellow muscle of the opposite side in the central point 

Fig. 77. 



Fig. 77. — The muscles of the female perinaeum, supei*ficial on right, 
and deep on left side (from Savage and Lusclika). 


1. Clitoris, 

2. Erector clitoridis. 

.*1. Jariavay’s muscle. 

4. Bulb of vagina. 

.5. Transversus perinxi (reflected), 

6. Compressoi^ulhi (sphincter). 

7. Constrictor vaginee. 

8. Gland of Bartholin. 


0. Peep transversus perinaji. 

10. Superficial transversus. 

1 1. Posterior layer of triangular 

ligament. 

12. Sphincter ani. 

13. Triangular ligament. 

14. Tjevator ani. 

15. Ischio-perinxal ligament. 


200 


THE FEMALE PERINiEaM. 


of the perinajum, where it is blended with the fibres of 
the compressor bulbi and sphincter ani, and the deep 
sphincter vaginae. 

[The compressor bulbi is to be <lividcd at its oi-igin and 
turned up, being dissected from the bulb of the vagina 
beneath and from the triangular ligament. The trans- 
versus perinasi is to be removed, and the erector clitoridis 
detached from the bone with the crus clitoridis, which 
w'ill be seen to be a v{\scular body attached to the ramus 
of the pubes for half an inch. This is to be drawn for- 
ward, a branch of artery going to it being ])rescrved ; and 
the triangular ligament will bo exposed.] 

The Bulb uf the Yanina (Fig. 77, 4 ) (biilbus vestibuli 
of Kobelt) corresponds precisely to one half of the bulb 
of the male. It is a vascular body placed on the side of 
the orifice of the vagina, and enclosed in a. sheath of fascia 
derived from the triangular ligament or deep perinsoal 
fascia. Each bulb is about an inch long, and is com- 
posed of a plexus of veins which communicate with the 
great veins of the clitoris. 

- The Trlangrular lilfirameiit (Fig. 77, 13 ) or Deep 
Perinocal fascia resembles that of the male, and is a strong 
process of fibrous tissue stretching across the pubic arch, 
being attached to the rami of tho pubes and ischium on 
each side behind the crura clitoridis. It is perforated by 
the urethra and by the vagina, with tho coats of which it 
is firmly incorporated ; it gives passage also to the ter- 
minal branches of the pudic arteries and nerves, as in the 
male, and to the large veins of the clitoris and bulbs 
which pass to the plexus on the neck of the bladder. 

[The triangular ligament is to bo carefully detached 
from the bone and removed, when the deep muscles and 
the terminal branches of the pudic artery and nerve are 
to be dissected.] 

The Beep Muscles* are the Deep Transverse, the Con- 
strictor of the Vagina, and Jarjavay's muscle. 

* For tho preparations from which these descriptions are made, 1 
am indebted to Dr. Savage, who has most liberally placed at my 
disposal all his researches on the female perinssum, by which he has 
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The Deep Transversie Sfuscle (Fig. 77, 9) arises from 
the ramus of the ischium and passes to the central point 
of the perinaeum, where it meets its fellow of the opposite 
side. 

The Cwiistrictor of the Vasina (Sphincter ?) (Fig. 77, 
7) consists of a few fibres which arise from the central 
point of the perina?ura, and ascend to meet the muscle of 
the opposite side over the urethra. It is joined by the 
following niusclo, * 

Jarjavay's niuselc (depressor urethrae, Santorini) (Fig. 
77, 3) arises from the ramus of the ischium close to the 
deep transverse muscle, and sometimes united with it. 
It runs upwards and inwards to join the fibres of the con- 
strictor, and also to join its fellow-muscle over the 
urethra. 

Involuntary circular fibres surround the whole length 
of the female urethra. 

The dlauds of Bartholin (Fig. 77, 8) correspond to 
Cowper’s glands in the male. Each gland is of the size 
of a small bean, and is situated behind the triangular liga- 
ment opposite the lower border of the bulb. The minute 
duct of each gland opens on the mucous surface of the 
vagina, about half an inch from the orifice and in front of 
the hymen. 

Pudlc Artery and Nerve (Fig. 76). The terminations 
of the pudic artery and nerve in the female correspond 
closely to those of the male, but are much smaller. The 
artery lies under cover of the ramus of the pubes W'ith 
the nerve, and gives off an ai-tery to the bulb, to the crus 
clitoridis, and the dorsal artery of the clitoris. 

The artery of the bulb (8) runs transversely inwards, 
and terminates in the bulb of the vagina. 

been enabled to confirm in great measure the observations of 
Luschka. The accompanying drawing of the deep muscles was 
made under Dr. Savage's own superintendence, and I believe ac- 
curately represents the muscles as they will be found in a favourable 
subject after maceration and careful manipulation with needles, etc., 
but it will be impossible for the student to find more than indications 
of their existence in his ordinary dissection. 
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The artery to the crus cUtoridis (9) is very small and is 
lost in that organ. 

The dorsal artery of the clitoris (7) reaches the dorsum 
of the organ with the corresponding nerve. 

The Dorsal Vein of the clitoris is of large size, and 
passes backwards to open into the great veins around the 
neck of the bladder. 

The Pudic Nerve (ii) gives off muscular branches (12), 
and ends in the dorsal nerve of the clitoris (18), which 
bears a much larger proportion to that organ than the 
corresponding nerve of the penis. 

[The flaps of skin should be carefully listened together 
'vith stitches before the body is moved from its position.] 

Dissection op the Abdominal Wall. 

The dissection of the Perinmum having been completed, 
the student should proceed to examine the abdominal 
wall, the condition of which will vary considerably in 
diflerent subjects. In a fat subject the wall of the abdo- 
men will be smooth and uniform, but in a thin muscular 
subject the prominences of the muscles will be readily 
recognized. In all bodies the umbilicus will be seen in 
the median line about midway between the pubes and the 
eusiform cartilage of the sternum, and it should be noted 
whether there is any protusion at this point constituting 
an exomphalos, or umbilical hernia. The median lino will 
be found to be slightly depressed, corresponding, as will 
be afterwards seen, to the linea alba, and it is here, below 
the umbilicus, that the operation of x)araoentesis or 
tapping the abdomen is performed. 

On each side of the median line and parallel to it is 
the prominence caused by the rectus abdominis muscle, 
and occasionally the markings in that muscle known as 
the linece tramverscn can bo seen through the skin. Im- 
mediately above the pubes and close to the median line 
is occasionally seen the prominence o^ the pyramidalis 
muscle on each side. The pubic bone will be recognized 
with thd finger, which should be carried outwards to the 
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Spine of the pubes, to which Poupart^s ligament is at# 
tached. The ligament being traced out will be followed 
along the fold of the groin to the anterior superior 
spinous process of the ilium, from which the iliac crest 
passes backwards. On the sides of the lower part of the 
thorax the interdigitations of the obliquus externus with 
the serratus magnus may be seen through the skin in a 
well-developed subject. 

The condition of the abdominal fings and inguinal 
canal should be carefully examined before the skin is 
removed. If the spermatic cord be traced up from the 
testis it may be felt to disappear through an opening 
known as the external abdominal ring, and even in a per- 
fectly wellrformed subject the forefinger can bo passed 
into the ring with tolerable facility, if pushed^ up from 
below, carrying the scrotum before it. In a subject with 
a tendency to hernia the finger can be carried along the 
inguinal canal to the internal abdominal ring, or, if a 
rupture actually exists, may be passed into the abdominal 
cavity, pushing before it the loose skin. If any tumor of 
the scrotum should happen to be present it should be 
carefully examined and its nature diagnosed, with a view 
to confirmation by subsequent examination. 

In the female, the abdominal ring is usually of small 
si/e, and generally too contracted to admit the finger, but 
may be enlarged by a hernia. The projection above the 
pubes which is covered with hair and known as the mom 
Veneris is duo simply to a development of fat in the 
superficial fascia at this point. The skin of the abdomen 
of women who have borne children is marked by numerous 
small white scars, the result of its over-distension during 
pregnancy. 

Percussion and palpation should be carefully practised 
in order to make out the limits of the principsd organs of 
the abdomen before the dissection is begun, and the 
student is referred to Fig. 90, on which the position of 
the several viscera is shown in health, but from which 
considerable variations may be expected. The presence 
of fluid in the peritoneal cavity may be ascertained by the 
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Fig. 78. 



Fig. 78. The nerves of the abdominal wall (from Hirschfeld and 
Leveilld). 

I S? obtr 

6. Kectoa abdominw. 10 , lo. Tenth dorsal nerve. 
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production of fluctuation between the hands applied on 
opposite sides of the abdomen. 

[Tn order to dissect the abdominal wall it is necessary 
to distend the abdomen fully with air. To do this, a 
narrow knife should be thrust through the umbilicus into 
the peritoneal cavity, and a blowpipe be inserted. A cir- 
cular incision is then to be made through the skin round 
the umbilicus, and a piece of whipcord tied round 
the blowpipe and in the groove cut iif the skin. When 
the abdomen has been fully distended, the blowpipe is to 
be withdrawn and the opening carefully secured. 

One incision is to be carried from the ensiform carti- 
lage to the pubes (avoiding the umbilicus), and another at 
right angles to it along the crest of the ilium and from 
the anterior superior spine of the ilium to the middle 
line. A third at the level of the ensiform cartilage is to 
reach well back to the loins. The skin is then to be re- 
flected from the median line by these incisions.] 

The Superficial Fascia in this region resembles that 
throughout the body, but is sometimes much loaded 
with fat ; it is to be reflected by the same incisions as the 
skin, and in doing this there will be found in it the termi- 
nations of the cutaneous nerves. 

The Cutaneous Nerves (Fig. 78) consist of two sets, 
anterior and lateral. The anterior nerves, which are very 
small, will be found in two rows, one close to the linea 
alba, and the other piercing the tendon of the eAternal 
oblique two inches from the median lino ; the lateral 
branches will be found of gi eater length, running along 
the fibres of the same muscle and also giving a few small 
twigs backwards. Both sets are derived from the dorsal 
spinal nerves. About two inches behind the anterior 
spine of the ilium and half an inch above the crest will be 

11, 11. Eleventh dorsal nerve. 15. Anterior cutaneous branch of 

12, 12. Twelfth dorsal nerve. ilio-inguinal. 

13. Lateral cutaneous branch of 16. llio - hypogastric and ilio- 

first lumbar (ilio-hypogas- inguinal nerves. 

trie). , 17. Lateral cutaneous branch of 

14. Anterior cutaneous branch of second intercostal nerve. 

iliO'hypogastric. 18. Lateral cutaneous brunch of 

intercostal nerve. 
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found the lateral cutaneous branch of the last dorsal 
nerve, and close upon the crest of the bone a little pos- 
terior to the preceding nerve will be seen the iliac branch 
of the ilio-hypogastric nerve (1st lumbar), both of them 
going to the buttock. 

Accompanying the nerves will be found (in a well- 
injected body only) small branches of arteries derived 
from the intercostal, internal mammary, and epigastric 
arteries. * 

[The external oblique muscle is to be cleaned, the dis- 
sector beginning from below on the right side, and from 
above on the left, and taking care not to remove its tendon 
near the median lino by mistake. T)\e interdigitations 
with the serratus magnus and latissimus dorsi are to be 
carefully defined.] 

The Obllquus Kxternus (Fig. 1, 12 ) has its origin from 
the outer surfaces of the eight lower ribs, and thus inter- 
digitates with the serratus magnus by five points above, 
and with the latissimus dorsi by three points below. Its 
fibres i)ass obliquely downwards and forwards towards the 
middle line, except the posterior ones which pass ver- 
tically to the crest of the ilium. 

[In order to see the whole of the insertion of this 
muscle it will be necessary to continue the dissection by 
reflecting the triangle of skin left upon the groin.] 

The Superficial Fascia of the Groin (Fig. 79) diflers 
from that over the abdomen in being divisible into two 
layers — superficial and deep. 

The superficial lager of superficial fascia (a) resembles 
that found elsewhere, but the deep layer (b) (Scarpa’s 
fascia) is more membranous, and is attached firmly to the 
fascia lata of the thigh a little below Poupart’s ligament, 
thus preventing any urine which may have been infil- 
trated into the tissues from passing down the thigh. 

Sufierflcial Vessels and Nerves (Fig. 7^). — Between the 
layers of superficial fascia will be found three small branches 
of the femoral artery with their accompanying veins. 
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Fig. 79. 



Fig, 79.— Superficial dissection 
gions (from Wood ‘ On Kupture *) 

0 . Superficial layer of fascia (re- 
flected). 

b. Deeper layer of fascia (re- 

flected) (the superficial 
vessels being left attached 
to the external oblique). 

c. Inguinal lymphatic glands. 

d. Superficial circumflex iliac 

artery. • 

e. Superficial epigastric artery. 


of the inguinal and femoral re- 

/. Superior external pudic 
artery. 

ff, Poupart’s ligament. 

A. Intercolumnar fascia. 
i. External abdominal ring. 

k. Arciform fibres of external 

oblique. 

l. Internal saphena vein. 

m. Femoral lymphatic glands. 

n. Ilio-inguinal nerve. 

o. Saphenous opening. 
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The superficial drcumfiexa Uii (d) runs outwards about 
the level of Poupart’a ligament to the anterior superior 
spine ; the superficial epigastric (e) runs upwards for a 
short distance on the abdominal wall ; and the superior 
external pudic (/) runs over the spermatic cord to the 
scrotum. Upon, or a little below, Poujmrt’s ligament will 
be found two or three glands which receive the lympha- 
tics from the penis and scrotum. 

The tendon of fhe oblicpius externus being exposed, a 
nerve will be found piercing it about two inches above the 
pubes — the ilio-kypogastric^ from the Ist lumbar; and 
another may be traced upon the spermatic cord — the Uio- 
inguinal (n) also from the 1st lumbar (Pig. 78). 

Insertion of Obllquus Kxternus (Fig. 79). ~ 1st, the an- 
terior half of tlie outer lip of the crest of the ilium ; 2nd, 
the whole length of PouparVs ligament, i.e, from the an- 
terior spine of the ilium to the spine of the pubes ; 3rd, 
the front of the crest of the pubes ; and 4th, the whole 
length of the Imea alha^ ^.e., from the ensiform cartilage 
to the pubes. In addition to these larger insertions there 
are two small ones which cannot be detined in the present 
stage, viz., into the ilio-pectineal line (forming GimbemaPs 
ligament) and into the crest of the pubes of the opposite 
side forming the triangular fascia. 

Immediately above the pubes the spermatic cord (or the 
round ligament of the uterus in the female) will be seen 
to emerge from the tendon, the opening being obscured 
by the intercolumnar or spermatic fascia which must be 
removed to expose the abdominal ring. 

The External Abdominal Rlnw (Fig. 79, i) is merely 
a slit in the external oblique tendon placed obliquely im- 
mediately above the spine of the pubes. In the healthy sub- 
ject it is triangular with the base downwards, being about an 
inch in length and half an inch across, and its boundaries 
have been named the pillars or columns of the ring. It 
will be observed that the outer pillar is triangular at the 
upper part, but becomes round and thick below, and cor- 
responds to Poupart^s ligament ; whilst the internal pillar 
is flat, and is continuous with the rest of the tendon. At 
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the upper part of the ring may be seen some curved 
fibres running in a transverse direction and called the in- 
tercolumnar fibres, the continuation of which formed the 
intercolumnar or external spermatic fascia. It should be 
noticed that the spermatic cord does not lie in the centre 
of the ring, but upon the outer pillar or PouparVs liga- 
ment, which is slightly drawn down by the weight of the 
testis. 

9 

[The external oblique is to bo reflected by cutting, 
both vertically and horizontally, through its muscular 
fibres where they join the tendon, and by detaching 
them from the ribs immediately below their origin. The 
greater part of the muscle can then be turned back towards 
the loin, and the corresponding tendon may be dissected up 
as far as possible towards the median line. The handle of 
the knife should be passed under the tnangular portion 
of tendon left in the groin parallel to and as near the 
median line as possible, after which the tendon may be 
readily divided by a vertical incision, and reflected to- 
wards the thigh without endangering the subjacent parts. 
When this is done it will be found that the tendinous 
fibres of one side decussate or interlace with those of the 
other immediately above the pubes, and cross to the oi)- 
posito side of the median line, where they become at- 
tached to the spine and crest of the pubes, and sometimes 
as far as the ilio- pectineal line, thus forming the 
triangular fascia.* The internal oblique muscle will then 
be exposed, and will be most readily cleaned by beginning 
at the lower border of the muscle on the right side, and 
at the upper border on the left side of the subject.] 

The Obllquus Internus (Fig. 78, 7 ). — ^The fibres of this 
muscle take the opposite direction to those of the obliquus 
extemus, and therefore have their origin below cmd their 
insertion chiefly above. The origin is from the anterior 
two-thirds of the middle of the crest of the ilium ; from 
the outer half of Poupart’s ligament ; and slightly from 
the fascia lumborum. The upper fibres pass to be inserted 


* This tissue, which can be defined in well-developed subjects 
only, is better-named triangular fascia than triangular ligament, 
which is apt to be confounded with the deep fascia of the perixueum. 
P 
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into the cartilages of the last seven ribs and into the linea 
alba, some directly and othera by an aponeurosis, which 
is split to enclose the rectus and form its sheath, as will 
be afterwards seen ; while the lower fibres, becoming 
gradually more and more horizontal in their course to 
the middle line, in the end arch downwards to help to form 
Fig. 80. the conjoined tendon^ 

and to be inserted into 
the crest of the pubes 
and the ilio-pectineal 
line. 

In the male subject, 
some pale muscular 
fibres will bo found to 
be continuous with the 
lower border of the in- 
ternal oblique, and to 
overlie the spermatic 
cord, forming the cre- 
master muscle. 

The CreinaMtcr (Fig. 
84,/t). — ^To explain the 
formation of this mus- 
cle it will be necessary 
to refer to the early 
stage of fcntal life when 
the testis was situated 
within the abdomen 
and immediately below 
the kidney. A muscular 
band consisting of three 
sets of fibres and called the guhernaculum testis then passed 
from the pubes to the testis, and its divisions had the 
following attachments — one to the bottom of the scrotum, 
and one on each side of the external abdominal ring to 
PoupArt’s ligament and the crest of the pubes (Fig. 80). 
By the action of these bands the testicle was drawn down 
as far as the external abdominal ring, hu.i it is obvious 
that when it had reached this point the lateral bands 
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must have become horizontal, and thus have lost all 
power of traction ; and the further progress of the testis 
depended therefore upon the middle band, which continued 
to draw the gland to the bottom of the scrotum (Fig. 81). 
The effect of this was to stretch the lateral bands attached 
Fig. 81. Fig. 82. 



to the pubes on each side, and thus they formed more or 
less complete loops upon the cord, and constituted the 
cremaster muscle, being aided by the lower fibres of the 
internal oblique which were drawn down by the testicle in 
its progress (Fig. 82). 

[The internal oblique is to be divided by a vortical in- 
cision from the last rib to the middle of the crest of the 
ilium, and this is to be carried along the crest and Poupart’s 
ligament to near the lower border of the muscle. The 
muscular fibres must be carefully divided until a cellular 
interval is reached, in which, near the crista ilii, will be 
found the branches of an artery (circumflexa ilii). The 
muscle is then to be turned backwards and forwards, caro 
being token not to injure the exposed nerves or the sub- 
jacent transversalis muscle.] 

The Nerves (Fig. 78) five or six in number, are the 

Figs. 80 , 81 , 82 . — Diagrams to illustrate the descent of the testiws 
and the formation of the tunica vaginalis (drawn by J. T. Gray), 
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branches of the lower dorsal nerves, which run horizontally 


forwards to pierce the rectus muscle and emerge on the 


Figt 83. 



front of the abdomen. 
At this stage they may 
be seen giving off 
their lateral cutaneous 
branches, which pierce 
the obliquus internus 
at once. Close above 
the crista ilii may be 
found the branches of 
the first lumbar nciwe 
( 1 6 ) (ilio-hypogastricand 
ilio - inguinal) running 
downwards to the pubes. 

The Transvcrsalls 
Muscle (Fig. 83, 6) has 
its origin — 1, from the 
inner surfaces of the 
cartilages of the lower 
six ribs, where it inter- 
digitates with the dia- 
phragm ; 2, by three 
aponeurotic slips at- 
tached respectively to 
the roots of the trans- 
verse processes, to the 


Fig. 83. — Lateral view of the transversalis abdominis muscle (from 
Wilson). 


1. I^tissimus dorsi. 

2. Serratus magiius. 

3. Upper part of the external 

oblique. 

4. Two of the external inter- 

costal muscles. 

5. Two of the internal intercos- 

tals. 

6. Transvcrsalis. 

7. Its posterior aponenrosis, 

8. Its anterior aponeurosis pass- 


ing behind the sheath of 
the rectus. 

9. Lower part of the left rectus 
with the aponeurosis of the 
internal oblique and trans- 
versalis passing in Iront. 

10. Right rectus musde. 

11. Poupart*B ligament. 

12. Tensor va^hm femoris, glu- 

teus medius and maximus 
invested by fascia lata. 
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tips of the transverse processes, and to the spinous pro- 
cesses of all the lumbar vertebra) (together forming what 
is commonly called the fok&da lumhorum) (Fig. 92); 3, from 
the anterior two-thirds of the inner lip of the crest of the 
ilium, and 4, from the outer third of Poupart’s ligament. 
Its insertion is into the middle line from the ensifurm car- 
tilage to the pubes, being inseparably united with the in- 
ternal oblique ; and into the ilio-pectineal line, forming 
with the internal oblique the conjoined tendon. 

Anatomy op Inguinal Hernia. 

This will be the beat time for examining the parts con- 
cerned in inguinal hernia, which is the protrusion of some 
part of the abdominal contents through certain openings in 
the region of the groin. To do this the muscles should be 
restored as nearly as possible to their natural positions, 
and the student will thdn see again the opening in the 
-tendon of the external oblique called the external abdo- 
minal ring. Through this opening (the intercolumnar 
fascia having been previously removed) the spermatic cord 
with its vessels will be seen to pass, and on tracing it up 
by turning the muscles aside in their order, it will be found 
to disappear beneath the sharp arched border of the trail s- 
versalis muscle. The tissue into which it disappears is 
the fascia transversalisy lining the abdomen externally to 
the peritoneum, and with a little care a hole may be arti- 
ficially made in this fascia and around the cord, to which 
the name of internal abdominal ring is given. The open- 
ing of the internal ring is necessarily artificial because 
the fascia transversalis was prolonged upon the cord 
when the testis was drawn out of the abdomen, and thus 
took the shape of a funnel, being hence called the infundi- 
hvlar fascia,'^ (Fig. 84, i). 

The Internal Alidomtnal Bins (Fig. 84) is an opening 
in the fascia transversalis placed midway between the 
symphysis pubis and the anterior superior iliac spine, and 
about half an inch above Poupart’s ligament. 

* The iufundibolar fascia has also been called the internal 8per« 
matic fascia. 





Fig. 84. — Dissection of the inguinal canal (from Wood, On 
Rupture’). 

а. External oblique (turned down), f. Fascia transversaUs. 

б, 6. Internal oblique. g. Triangular fascia. 

Transversalis, ft. Cremaster.® 

. Conjoined tendon. i. Infundibular fascia. 

e. Rectus abdominis with sheath 
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simplest way therefore to study the boundaries of the 
canal will bo to take them in their relation to tlie cord 
which lies in it. 

In front are (1) the tendon of the external oblique, (2) 
the lowest part of the muscular fibres of the internal ob- 
lique, and (II) a small portion of the cremaster. Behind 
are — beginning nearest the internal ring — (1) tha fascia 
transversalis, (2) the conjoined tendon, (3) the triangular 
fascia (if it exist). Belmo is Poupart’s ligament. Above 
are the arched border of the transversalis muscle and the 
space between that muscle and the internal oblique. 



Inguinal Hernia is of two kinds, oblique and direct 
Oblique passes through the internal abdominal ring, along 
the inguinal canal, and out of the external ring. Direct 
breaks through or pushes before it the posterior wall of 
the inguinal canal at its lower part, and emerges at the 
external ring, thus taking a more direct course than the 
oblique variety. 

The coverings of each hernia will be best seen by tracing 
them from within outwards ; thus oblique hernia would 


Fig. 85.— Diagram of the inguinal canal, showing its anterior and 
posterior boundaries (drawn by J. T. Gray). 
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have (1) peritoneal sac ; (2) in coming through the in- 
ternal ring it would have the fascia transversalis, or infun- 
dibular fascia; (3) in passing beneath the internal ob- 
lique it would have the cremaster muscle, the fibres of 
which are united by cellular tissue and are sometimes 
known as the cremasteric fascia ; in emerging from the 
external ring it would have (4) the intercolumnar or sper- 
matio fascia ; and (5) the superficial fascia and skin. 

Direct hernia wouRi have, (1) the peritoneum, and (2) 
the fascia transversalis, (for both line the abdomen); then 
pushing into the inguinal canal it would have a covering 
(3) from the conjoined tendon ; and lastly emerging from 
the external ring, it would have (4) the intercolumnar or 
spermatic fascia, and (5) the superficial fascia and skin. 
Thus the number of coverings of both varieties is the 
same, the difference consisting in the substitution of the 
conjoined tendon for the cremaster muscle. 


Coverings op Inguinal Hernia. 


Oblique, 
Peritoneum or sao. 

Fascia transversalis (or infun- 
dibular fascia). 

Cremaster musclo (or fascia). 
Intercolumnar or spermatic 
fascia. 

Superficial fascia. 

Skin. 


Direct, 

Peritoneum or sac. 

Fascia transversalis. 

Conjoined tendon. 

Intercolumnar or spermatic fascia. 

Superficial fascia. 

Skin. 


By dividing the fascia transversalis about half an inch 
to the inner side of the internal abdominal ring, there will 
be found an artery called the epigastric, and the varieties 
of inguinal hernia have been named external or internal 
according to their relation to this vessel. It is obvious 
\that a hernia passing through the internal ring must be 
^e^mal to this artery, and hence oblique hernia and ex- 
t®^al hernia are synonymous terms. In the same way 
hernia protrudes through the abdominal wall to the 
fwner\ide of the epigastric artery, and thus internal is the 
same Redirect hernia. 

The anftitemy of the parts concerned in ^hernia being 
fully compr^^Qded, it will be readily seen that the direc- 
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tion in which force is to be applied to return the pro- 
truded bowel into the abdomen— commonly called the 
must differ in the two cases ; and the student 
should notice the effect which the position of the body 
and limbs has upon the tissues near the groin. Thus, 
with the body and legs extended at full length, the lower 
part of the abdomen is rendered tense, whilst if the thigh 
is flexed upon the pelvis, and the body bowed forward, 
the structures become relaxed, and would more readily 
admit of the return of the protruded bowel. 

Varieties of Hernia , — There are two varieties of oblique 
inguinal hernia, termed congenital hernia and infa^itile or 
encysted hernia^ the anatomy of which requires explana- 
tion. 

To understand these fiilljr it will be necessary to refer 
for a moment to the descent of the testis (page 210). 
When thf testicle is in the abdomen it has the peritoneum 
attached to its surface, and during its descent into the 
scrotum it accordingly drags a fold of peritoneum down 
with it, so that at first a tube extends along the whole 
length of the inguinal canal (Fig. 82). By a natural pro- 
cess during the later months of foetal life however, an ob- 
literation of the portion of tube within the canal takes place, 
and thus a small sac is formed around the testis which is 

t.hfl tnnio.th •nanin.a.lrst. wLiIa a. mprA rlimnlA la Ipff. in 
luo pcL'ii/uucuui ub tui? lutcruiu riug. xxiu» wuuii iti iiuo 

ordinary condition of the parts a hernia descends, its 
sac is above and quite distinct from the tunica vaginalis 
(Fig. 86). 

Occasionally however this obliteration does not take 
place, and the tunica vaginalis remains continuous with 
the peritoneum. In that case the hernia descends at once 
into the tunica vaginalis and lies over the testis, and 
being the consequence of a congenital defect it is termed 
congenital hernia (Fig. 87). ^ 

In what is termed congenital hydrocele the anatomical 
arrangement is Jbhe same, and the fluid runs from the 
peritoneal cavity into the scrotum and back again accord- 
ing to the position of the patient. 
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Infantile or encysted hernia exists when only a partial 
obliteration of the peritoneal tube has taken place, and the 
tunica vaginalis is left larger than usual and prolonged 
into the inguinal canal to a slight extent. Then when a 
hernia descends, it pushes down behind this portion of 



the tunica vaginalis, and there are therefore three layers 
of serous mCKibrane in front of that covering the in- 
testine, two being formed by the tunica vaginalis and one 
by the peritoneal sac (Fig- S8). 

SurRcry . — Operation for Strangulated Hernia , — In this 
operation the object is to reach and divide any tissue 
which presses upon the bowel and prevents its return 
within the abdomen. An incision is made over the ex- 
ternal ring, and the surgeon dissects carefully down 
through the several layers (which are never distinctly 
separable in practice) until he reaches the peritoneal sac, 
which is recognized by its bluish appearance. Passing the 
forefinger carefully around this he feels for the stricture, 

Fig. 86. — Diagram of a common acrotal hernia, showing the rela- 
tion of the sac to the tunica vaginalis testis (J. T. Gray). 

Fig. 87, — Diagram of a congenital hernia, the sac being coii- 
tinuons with the tunica vaginalis testis ( J. T, way). 

Fig. 88. — Diagram of an infantile hernia showing the tunica 
vaginalis prolonged in front of the sac (J, T. Gray). 
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which may possibly bo at the external ring (where it is 
easily divided), or more probably within the inguinal 
canal. Having discovered the stricture, he next passes 
the hernia-knife along the finger, and, using it or a director 
as a guide, iriainuatea the knife, held flat, beneath the 
stneture, and divides it by bringing the edge of the knife 
upwards and pressing it against the tissues with the finger. 

The direction in which the superficial incision is made, 
is of little consequence, but in the deep incision the rule is 
to cut directly upwards^ so as to be parallel to the epi- 
gastric artery; for since a mistake in the diagnosis 
between an external and an internal hernia may occur, 
owing to j;ho parts becoming distorted and the abdominal 
rings drawn together in old-standing hernise, it is well to 
be careful lest the artery should be divided. 

Radical Cure of Hernia. — Various opei*ations have 
been suggested for the cure of rupture by obliterating 
the inguinal canal, of which the principal are Wurtzer’s 
and Wood’s. Wurtzer’s operation consisted in the in- 
vagination of the skin of the scrotum, which was 
fastened into the inguinal canal by a plug of wood, from 
which a needle passed transfixing the front wall of the 
canal, liiflainraatiou was thus excited, and the portion 
of skin remained in situ for a time, effectually plugging 
up the canal, but was found to descend almost invariably 
after any exertion, and the operation has therefore been 
generally abandoned. 

Wood's operation consists essentially in closing the 
lower part of the inguinal canal and external abdominal 
ring, either with or without the invagination of a piece of 
fascia. The left forefinger being passed beneath the 
margin of the conjoined tendon, a needle is thrust through 
it and afterwards through the internal and external 
pillars of the ring, and these three points are drawn to- 
gether, thus occluding the canal.* 

The Spermatic Cord may now be examined, and will 

* For full particulars of the modifications of this operation, the 
student is referred to Mr. Wood’s valuable work on Rupture. 
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be found to consist of the vas deferens or duct of the 
testicle together with the spermatic artery and veins, 
bound together with loose areolar tissue and covered more 
or less by the cremaster muscle. In a well-injected sub- 
ject a small branch may be traced from the epigastric 
artery to the cord, which is the cremasteric branch ; and 
the genital branch of the genito-crural nerve may be 
found in the cremaster muscle, which it supplies. The 
position of the vas deferens at the back of the cord should 
be noticed, and nmy always be recognized by its feeling 
like a piece of whipcord. Upon the vas may be found a 
small branch of the vesical artery — the deferential branch. 

Tunica Yafflnalls Testis (Fig. 80). — By drawing the 
testicle out of the scrotum and making an incision over 
the anterior part of it, the tunica vaginalis will bo 
opened, and will be seen to consist of two parts, the 
tunica vaginalis propria upon the testis, and the rejlexa or 
part around. The tunica vaginalis propria converts the 
subjacent tunica albuginea into a Jihro-serous membrane, 
the other examples of which are the pericardium and the 
dura-mater. 

The Penis should now be examined, and the student 
may advantageously practise the operation of circum- 
cision. It should be noticed that the skin becomes con- 
tinuous with the mucous tpeinbrane at the margin of the 
fore-skin or prepuce^ which is lined by the membrane 
continued from the glans penis. Below the orifice of the 
urethra will be found the fold called th^freenum preeputii, 
and around the base of the glans penis is a circular ridge, 
the corona glandis, upon which open a number of 
sebaceous glands, the glandvdoe odoriferce^ that secrete the 
smegma proeputii. An incision is to be carried along the 
upper surface of the penis, when there wdll be found the 
dorsal vein with the dorsal a/rtery and nerve on each side 
of it. The artery and nerve are the terminations of the 
pudic artery and nerve, and the vein passes through the 
triangular ligament to open into the prosti«tic plexus. 

The Suspensory Ligament of the penis is a triangular 
piece of strong fibrous tissue, attached to the front of the 
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symphysis pubis and to the upper surface of the penis^ 
where it is divided into two layers to give passage to the 
dorsal vessels and nerves. 

[Returning to the abdominal wall the dissector will 
find the Rectus muscle close to the median lino and 
still enclosed in its sheath, through which it is indis- 
tinctly visible. The line between the recti is known as 
the linm alba, that at the outer border of each muscle as 
the linea semilunaris, while the transv|rse markings, three 
or four in number, are the lme(e transveTScei] 

The Slieatli of the Rectus (Fig.«*92) having been 
opened by a vertical incision, will be found to be formed 
by the tendon of the internal oblique, which splits at the 
linea semilunaris to enclose it. Thus in front of the 
muscle there is the tendon of the obliquus extemus and 
one-half of the tendon of the obliquus internus, whilst 
behind is the other half of the tendon of the obliquus 
internus and the tendon of the transversalis. This ar- 
rangement docs not hold good throughout, for upon lifting 
up the lower part of the rectus it will be found that a 
little below the umbilicus (seldom so low as midway be- 
tween the umbilicus and pubes) the sheath is wanting 
behind, ix, it passes entirely in front, and there is nothing 
between the muscle and the peritoneum but the fascia 
transversalis. 

The point where the sheath ceases to pass behind the 
rectus is marked by a sharp curved margin (fold of 
Douglas), beneath which the epigastric vessels will be 
seen to pass, and which will be afterwards seen from be- 
hind (Fig. 89, c). 

[In many subjects immediately above the pubes, in front 
of the rectus and enclosed in its sheath, will be found a 
little muscular slip, the Pyramidalis. B^th muscles are 
to be cleaned in the direction of their fibres.] 

The Pyramidalis (Fig. 78) arises from the crest of 
the pubes close to the median line, and passes up for 
about two inches to be inserted into the linea alba. 

The Rectus Atidomlnls (Fig. 7lB, 5 ) arises by two heads, 
one from the crest and the other from the symphysis 
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pubis. It expands into a broad thin muscle, and is in- 
serted into the cartilages of the last three true ribs (5th, 
6th, and 7th). 

The lineas transversaj are tendinous intersections cor- 
re.spondiug to abdominal ribs ; one is placed nearly oppo- 
site the iiinbilicus, a second at the level of the ensiform 
cartilage, and a thiid between them. A fourth is occa- 
sionally found between the umbilicus and the pubes. 

The Eplfurastrtc Artery (Fig. 84) is to be traced into 
the rectus muscle, which it will be found to enter at the 
r>art where the slfeath is deficient, passing beneath the 
fold of Douglas. The muscle should be divided and care- 
fully dissected off" the artery, which may be traced up to 
the sternum, where it anastomoses with the internal 
mammary artery. This is a most important anastomosis, 
forming a direct coiiimnnication between the subclavian 
and the external iliac arteries, which comes into play after 
ligature of the external or common iliacs, or obstruction 
of the descending aorta. 

The nerves piercing the rectus are the terminations of 
the lower intercostal nerves which pass through it and 
the sheath to reach the skin (Fig. 7S). 

Action of tlic Alifloiiiliial Muscles. — ^The abdominal 
muscles compress the viscera when put in action, and 
thus act as muscles of expiration, and in direct opposition 
to the diaphragm. The attachment of the muscles to the 
lower ribs enables them at the same time to depress the 
wall of the thorax, thus assisting the internal intercostal 
muscles. The abdominal muscles are called into play 
chiefly in violent expiratory efibrts, such as coughing, 
sneezing, etc., and have a most important action upon the 
viscera during the acts of micturition, defiecation, vomit- 
ing, and parturition. The rectus abdominis has the power 
of approximating the pelvis and thorax, as seen in rising 
from the supine position without the aid of the hands, or 
in climbing. When spasmodically contracted in tetanus 
it produces the bowed condition of the trunk known as 
emproathotoyios, 

The abdominal muscles are supplied by the lower six 
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intercostal nerves, and by the ilio-hypogastric and ilio- 
inguinal branches of the first lumbar nerve. 

The abdominal wall having been finished on both sides, 
the dissectors should cut through the remains of the 
Fig. 89. 



Fig. 89. — Dissection of the lower part of the abdomiilal wall from 
vithiii, the peritoneum having been removed (from Wood, ‘On 
ttupture’J. 


t. External iliac artery, 

K Epigastric artery. 

Border of the posterior part 
of the sheath of the rectus 
( fold of Douglas), 
i. Conjoined tendoU in the tri- 
angle of Hesselbaeh. 

'. PosWior surface of rectus. 


/. Fascia transversalis. 

g. Vaa deferens. 

h. Spermatic vessels. 

i. Obliterated hypogastric ar- 

tery. 

A. Lymphatics in crural ring. 
h Internal abdominal ring. 
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abdominal muscles in two or three places until the 
peritoneum is exposed but without injuring the latter, in 
order to study the appearance of the membrane which 
forms the sac of a hernia. They shoiild then open the 
abdomen and dissect the viscera together. 

Cavity of the Abdomen. 

[The abdomen is to be opened by a transverse incision 
at the level of tha umbilicus, and another cut is to be 
carried to the sternum a little to the left of the median 
line.] 

By holding up the lower portion of the abdominal wall 
before dividing it in the median line, and viewing it from 
behind, the dissectors will perceive through the peritoneum 
five cords taking a course towards the umbilicus (Fig. 89). 
The central cord is the obliterated urachus, those on each 
side of it are the obliterated hypogastric arteries (i), and 
the outside ones are the two epigastric arteries (6) seen 
through the wall. The peritoneum is raised into distinct 
folds by the obliterated hypogastric arteries, and external 
to the epigastric artery on each side may be seen a small 
dimple in the membrane marking the position of the in- 
ternal abdominal rings. The term “ HesselbacVs triangle ^ 
(d) has been applied to the triangular space bounded by 
the border of the rectus internally, the epigastric artery 
externally and Poupart’s ligament below, and it is through 
this that direct inguinal hernia forces its way. The fold 
of Douglas (c) or sharp lower margin of the posterior 
sheath of the rectus will be readily perceived through the 
peritoneum. 

[By dividkig the lower flap in the median line it can be 
reflected on each side, and the abdominal contents will be 
exi)osed.] 

Alidomtnal Cavity (Fig. 90). — ^The parts first seen on 
opening the abdomen are the stomach and right lobe of 
the liver with a small portion of the gall-bladder, whilst 
the great omentum passing down from the stomach con- 
ceals the rest of the intestines. Should, however, the 
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great omentum be turned up, as often happens, the mass 
of the small intestines will be visible, and immediately 
below the stomach the transverse colon. The ascending and 
descending colon will be more or less visible on each side, 
according to the amount of their distension. A very 
much distended bladder, or the pregnant uterus, would be 
visible at once, and the amount of liver and stomach which 
will appear will depend upon the healthy condition of 
those organs, and upon their not having been displaced 
by tight-lacing. 

For convenience of description the abdomen is divided 


Fig. 90. 



Fig. 90. — The abdominal viscera in ntu, the great omentum 
having been removed in order to show the parts more distinctly 
(drawn by J, T, Gray). The lines mark the regions of the abdomen 

L. Liver. T C. Transverse colon. 

S. Stomach. S F. Sigmoid flexure. 

S 1. Small intestine. B. Bladder. 

C. Ceecum. 
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into the following regions by imaginary lines passing 
vertically from the seventh costal cartilage to the middle 
of Poupart’s ligament on each side ; and horizontally at 
the level of the ninth costal carriages, and the spines of 
the ilium respectively. 


Regions op the Abdomen. 


Right Hypochondriac. 

• Kpigastric. 

Left Hypochondriac. 

Right Lumbar. 

Umbilical. 

Left Lumbar. 

Right Iliac. 

Hypogastric. 

Left Iliac. 


The position of the severpl viscera should now be noted 
and the diderent organs identified. 

Beginning at the upper part, the liver will be found to 
occupy the right hypochondriac, the epigastric, and a small 
part of the left hypochondriac regions ; passing to it from 
the umbilicus will be seen the obliterated umbilical vein. 
The stomach will be seen in the epigastric region, with its 
greater or left end reaching into the left hypochondrium. 
By drawing this end out from beneath the ribs, the spleen 
will be found attached to it, and will also frequently be 
found to be bound firmly to the diaphragm by old in- 
flammatory adhesions. Tracing the stomach to the right 
side it will be found to terminate in the small intestine 
(duodenum), and the point of demarcation between the 
organs is marked by a thickened band of fibres, the 
pylorus. The duodenum can be traced for a short dis- 
tance only a^ present. By drawing up the great omentum 
the transverse colon will be exposed crossing the umbili- 
cal region, and continuous on the right side with the as- 
cending colon, and on the left with the descending colon, 
which should be traced out. Occupying the hypogastric 
region are the coils of the small intestine, two-fifths of 
which constitute the jejunum, and the remainder the 
ileum ; this may be seen to end in the large intestine in 
the right iliac fossa, where the commencement of the 
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colon (caput caecum coli, or caecum) will be recognized by 
its little appendage, the api)endix vermifomiis. In the left 
iliac region will be seen the tortuous portion of the large 
intestine, called the sigmoid flexure, which may be traced 
to its termination in the rectum at the brim of the true 
pelvis. 

TABLE OF ABDOMINAL CONTENTS. 


Tight hypochondriac 
Region. 

Right lobo of liver 
nd gall-bladder, 1st 
•art of duodenum, lie- 
atio flexure of colon, 
ight su]ira-renal cap- 
ile, and part of right 
idney. 


'ight Lumbar Region. 

Ascending colon, 
nallintestmo,2nd part 
duodenum, head of 
increas, right kidney. 


Epigastric Region. • 

Stomach (centre and 
pylorus), left lobe of 
liver, cseliac axi.s, ab- 
dominal aorta, vena 
cava, semi-lunar gang- 
lia, reccptaculuin chyli, 
and vena azygos. 


Umbilical Region. 

Great omentum, 
transverse colon, Srd 
ortion of duodenum, 
ody of pancreas. 


Left Ilypochondrioe 
Region. 

Stomach (cardiac end 
spleen and tail of pan- 
creas, splenic flexure of 
colon, left supra-renal 
capsule, and part of left 
kidney. 


Left Lumbar Region. 

Descending colon, 
small intestine, left 
kidney. 


Uight Iliac Region. 


hypogastric Region. 


Left Iliac Region. 


Cmcuni coli, ureter, 
ermatic vessels. 


Small intestines. Sigmoid colon, uretei 

apex of bladder in dis- spermatic vessels, 
tension and in children. 

Pregnant uterus. 


The above tabic of necessity includes organs whose positions can- 
lot be seen at present, and will be subsequently studied. 


It will be well for the student to notice the distinctive 
ppe^rancea of the several parts of the intestinal canal, 
ad particularly the differences between the large and 
nail intestines. The condition of the intestines will 
iry so much according to the mode of death, that mere 
ze is no criterion, the small intestines being occasionally 
Istended to a much greater size than the large ; but 
.tention to the following points will prevent all possi- 
lity of error. , The cylinder of the small intestine is 
liform throughout, and the surface is perfectly smooth ; 
le large intestine on the contrary will be found to be 
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pouched or slightly constricted at short intervals through- 
out, except the rectum. Moreover it will be seen to be 
marked by distinct bands of longitudinal muscular hbres, 
three in number, and in most subjects small pieces of fat 
(appendices epiploic®) will be found attached along the 
free border. In the healthy condition the large intestine 
is about as large again as the small intestine. 

The PerUoneut^ (Fig, 91). — The serous membrane 
covering the intestines is now to be traced, in doing which 
the student must bear in mind that he has already opened 
the cavity of the peritoneum, which was previously a shut 
sac. The best way to learn the peritoneum is to trace it 
as simply as possibly at first, and afterwards to study any 
complications. 

Beginning at the umbilicus the membrane will be 
seen to line the abdominal wall, and so to reach the 
diaphragm ; from this it is reflected on the upper 
surface of the liver, round its anterior margin, and 
on the under surface of the organ as far back as the 
transverse fissure. It then passes down to the stomach 
forming the anterior layer of the gastro-hepatic or lesser 
omentum, covers the anterior surface of the stomach, 
and is prolonged downwards over the intestines to 
form the aiiterior layer of the great omentum or epU 
ploon. By turning up the great omentum, the peritoneum 
will be seen to be reflected upon itself to form the poste- 
rior layer of the great omentum, which is continued up- 
wards until it meets with the transverse colon, under 
which it is prolonged to the spine forming the under 
layer of the. transverse meso^colon. It is now carried over 
the mesenteric vessels to the small intestine and back to 
the spine, thus forming the’ two layers of the meseniei'y ; 
and it can then be seen to pass over the abdominal aorta 
into the pelvis, where it invests the rectum {rneso-rectum) 
and passes from that intestine to the bladder, forming in 
the male the recto-vesical pouch. In the female the peri- 
toneum is reflected from the rectum to the upper part of 
the vagina, forming the recto-vaginal pouch, then over 
tho uterus and between the uterus and blf^der, forming the 



Fig. 91 . —Diagram of vertical section of the peritoneum (drawn 
tyJ.T.Gray). 

The continuation of the greater with the lesser bag through the 
foramen of Winslow is inarketl by an arrow. 

L. Liver. • J. Jejunum. B. Bladder. 

S. Stomach. P. Pancreas. U. Uterus. 

C. Colon. D. Duodenum. K. Rectum. 
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What is called the greater hag of the peritoneum has 
now been traced, but there is another pouch called the 
lesser hag placed behind it, and continuous with it through 
a hole or tube, the foramen of Winslow. This will be 
found by passing the finger carefully round the right 
border of the lesser omentum and immediately below the 
liver, when its point may be seen through the semitrans- 
parent double fold 9 f the lesser omentum. To see the 
cavity of the lesser bag, an incision must be carefully made 
through the great omentum, when, if the parts are healthy, 
the bag will be readily opened and the finger passed 
through the foramen of Winslow will bo clearly seen. 

Tracing it from the foramen, the membrane of the lesser 
bag will be found to form the posterior layer of the lesser 
omentum, then to cover the posterior surface of the 
stomach and to bo prolonged downwards to form the two 
internal layers of the great omentum, after which it passes 
up over the pancreas to the under surface of the liver 
behind the transverse fissure. 

The Foramen of Tfliislow (Figs. 91 and 92) is simply 
a constriction of the X3eritoneum dividing it into two 
parts, and produced by the passage of the hepatic artery 
forwards and upwards to the liver. When the finger is in 
the foramen it will feel the following boundaries. In 
front, the lesser omentum containing the hepatic artery, 
bile duct, and ])ortal vein ; behind, the right crus of the 
diaphmgm and the inferior vena cava ; below, the hepatic 
artery (as it i)asses forwards from the aorta) ; above, the 
lobuliis Spigelii of the liver. 

It is sometimes preferred to trace the two sacs of the 
peritoneum together, which can be readily done in the 
following way. lieginning at the liver, one layer covers 
the front and the other the back of the under surface of 
the organ, and the two meet at the transverse fissure to 
form the lesser omentum. They then separate to enclose 
the stomach, uniting at its lower border to form the an- 
terior two layers of the great omentum being reflected 
upon themselves they next form the posterior two layers, 
which separate to enclose the transverse colon, forming 
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the meso-colon, as they are prolonged to the spine. The 
two layers now leave one another, and the upper one (lesser 
bag) is prolonged over the pancreas to the under surface 
of the liver, where it commenced. The uuder layer 
(greater bag) forms the mesentery around the small in- 
testines ; the recto-vesical i)0uch between the bladder and 
rectum ; and passes over the abdominal wall to the diii- 
phragm, from which it is reflected on to the liver, where 
the description commenced. 

Besides tracing the peritoneum vertically as has been ' 
shown, it should be traced horizontally as follows. Below 
the level of the transverse colon the circle will be found 
to be exceedingly simple. Beginning at the median line 


Fig. 92. 



of the abdominal wall, the peritoneum may be traced to 
the right iliac region, where it will be found to cover the 
front of the caecum and ascending colon (forming the 
meso-cmeum and ascendhig meso-colon ) ; it then forms the 
mesentery around the small intestine, any portion of which 

Fig. 92. — ^'rransverse section of the abdomen at the level of the 
foramen of Winslow (drawn by J. T. Gray). 

The arrow passes from the greater bag to the lesser bag ot^he 
peritoneum through the foramen of Winslow, which is seen in section, 
S. Stomach. Sp. Spleen. V, Vertebra, 

P. Pancreas. K. Kidney. A. Aorta. 
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will serve to show it; and lastly, covering the sigmoid 
flexure of the colon {sigmoid meso-colovi) it is brought 
round again to the abdominal wall. 

A fold attaching the top of the descending colon to the 
under surface of the diaphragm (co«^o-co^ic, Jennor) should 
be noticed, since it passes below the spleen and influences 
the movements of that organ. 

Above the colon the arrangement is a little complicated 
by the existence of the two sacs, the continuity of which 
however may thus be traced (Fig. 92). Beginning at the 
median lino of the alxlominal wall the peritoneum may be 
traced into the right hj^pochondrium and over the right 
kidney ; it then passes through the loop of the hepatic 
artery (foramen Win.slowii), and across the body in front 
of the pancreas, then to the posterior surface of the 
stomach and back to the foramen again, where it forms 
the posterior layer of the lesser omentum. Reflected at 
this point upon itself, the membrane will be seen to form 
the anterior layer of the lesser omentum and to be con- 
tinued over the front of the stomach ; thence to the spleen 
which it encloses (forming the gastro-splcnic omentum)^ 
and so to the left hypochondrium and round the ab- 
dominal wall. The continuity of the greater with the 
lesser bag is thus evident, and the foramen of Winslow is 
seen to bo merely the narrowed tube of communication 
between the two cavities. 

Besides the folds of peritoneum which have been named 
in tracing the membrane, there are others which form 
certain ligaments of the liver and bladder, and of the 
uterus in the female. 

Passing from the umbilicus to the Liver the obliterated 
umbilical vein or round ligament is seen, and around it is 
reflected a double fold of peritoneum, the mspensory or 
falciform ligament of the liver. This is prolonged on each 
side over the diaphragm and on to the upper surface of 
the liver, where it forms the upper layer of the coronary 
UgemerU; the under layer being formed, partly by the 
lesser bag of the peritoneum, and the triangular surface 
between the two being attached by firm areolar tissue 
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to the dia2)hragm. The doubled edges of the upper layer 
of the coronary ligament on each side are called the 
right and left lateral ligaments^ 

The false ligaments of the Bladder are formed by the 
peritoneum ; they are five in number, two posterior, two 
lateral^and one superior. The •posterior false ligaments 
are the margins of the recto>vesical pouch, and are formed 
by the membrane being reflected over the obliterated 
hypogastric arteries. The lateral false ligaments are the 
pieces of peritoneum reaching from the bladder to the 
sides of the pelvis, and the s^iperior is that passing over 
the obliterated hypogastric arteries and urachus to the 
umbilicus. 


Fig. 93. 



Fig. 93. — Female pelvic organs, 

a, a. Obliterated hypogaatricar- 
teries. 

h. Broad ligament of uterus. 
e. Posterior ligaments of uterus. 
g. Ureter. 

A, h. Ovarian ve^els. 

m, Linea alba and section of 
urachus. 

B. Bladder. 


seen from above (from Savage). 

L. Bound ligament of uterus. 

F. Fimbriated extremity of Fal< 
lopian tube. 

T. Fallopian Tube. 

O. Ovary. 

B. Bectum. 

U. Uterus. 

V. Fifth lumbar vertebra. 
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In the female (Fig. 93), the pelvis is divided trans- 
versely by a fold of peritoneum reaching from each side 
of the uterus to the side of the pelvis, and called the 
broad ligament of the uterus, in which will be found the 
ovary, the Fallopian tube, and the round ligament. It is 
by the open mouth of the Fallopian tube that the perito- 
neum has a communication with the mucous membrane 
of the uterus. The Uterus and Vagina intervene between 
the rectum and blacfder of the female, and the peritoneum 
is prolonged from the rectum to the posterior wall of the 
vagina, and then over the uterus to the bladder, thus 
forming the recto-^'aginal and utcro-vesicMl pouches, the 
edges of which are the anterior and posterior ligaments of 
the uterus. 

In the elilia an arrangement may occasionally be found 
which is extremely rare in the adult — the posterior layer 
of the great omentum ascending directly to the pancreas, 
and then being again reflected to the colon to form its 
meso-colon. 


Mesenteric Vessels. 

[In order to dissect the mesenteric artefries, the great 
omentum and transverse colon must bo turned up over 
the cartilages of the ribs and the small intestines drawn 
ilown. Beginning at the upper end of the jejunum (i.e., 
at the point whore the small intestine can first be dis- 
tinctly seen) the dissector should remove the whole of 
the anterior layer of the mesentery as far as the edge of 
the bowel, where it i.s to be cut off. This must be con- 
tinued along the whole length of the small intestine, and 
the mesentery will be found to pass obliquely downwards 
from left to right. After the vessels contained in the 
mesentery are cleaned, the under layer of the meso- 
colon must be removed in the same way, to expose the 
vessels going to the large intestine.] 

The Supertor iWesenterle Artery (Fig. 94, lo) is the 
vessel which supplies the small and half the large intes- 
tines. A branch of the abdominal aort£^ it comes oflf 
immediately beneath the pancreas and passes forward 
between it and the duodenum, giving off the inferior 
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pancreatico duodenal branch (13) which takes a curved 
course to the right and between the head of the pancreas 



Fig. 94. — Course and distribution of the superior mesenteric artery 
(from Wilson). 


1. Decending portion of the 

duodenum. 

2. Transverse portion, 

3. Pancreas. 

4. Jejunum. 

5. Ileum. 

6. Cjecum and appendix verml* 

formis. * 

7. Ascending colon. 

8. Transverse colon. 


9. Descending colon. 

10. Superior mesenteric artery. 

11. Colica media. 

12. Its anastomosis with the 

colica sinistra. 

13. Pancrcatico-duodenalis in- 

ferior. 

14. Colica dextra. 

15. Ileo-colica. 

16. 16. Vasa intestini tenuis. 
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and the duodenum to anastomose with the pancreatic(h 
duodenalia superior ai-tery. The trunk of the superior me- 
senteric artery will be seen to take a slightly curved direc- 
tion from left to right, and from its convexity or left side 
are given the branches to the small intestine (i6) {yasa 
intestini tenuis), while from its concavity or right side 
are given three branches to the large intestine, ileo-colic 
(15), right colic (14) and middle colic (ii) arteries. The 
branches to the smaft intestine form a series of primary 
and secondary loops which inosculate freely with one 
another, and at last ramify in the submucous areolar 
tissue of the intestine. The branches to the large intes- 
tine take the course indicated by their names ; thus the 
ileo-colic goes to the end of the ileum and commencement 
of the colon (cajcum), the right colic to the ascending, 
and the middle colic to the transverse colpn. Each of 
these arteries divides into primary loops, which spread 
out on each side, and inosculate with one another and 
with the branches to the small intestine ; and thus a free 
anastomosis is established from one part to another of 
the intestinal canal. 

Corresponding branches of veins will be found running 
with the arteries, all of which unite in the Superior 
mesenteric Vein (Fig. 98 , 6) which helps to form the 
vena i^ortm. In addition there may be found ramifying 
upon the arteries the branches of the superior mesenteric 
plexus, derived from the solar plexus of the sympathetic ; 
and interspersed are the lymphatic glands which receive 
the lacteals from the intestines. 

[The whole of the small intestines are to be turned over 
to the right side, and the remainder of the meso-colon is 
to be removed to expose the inferior mesenteric vessels.] 

The Inferior mesenteric Artery (Fig. 95 , 9) will be 
seen to arise from the abdominal aorta about an inch and 
a half above the bifurcation, and to give off the le/i colic 
(10) to the descending colon ; the sigmoid (12) (three or 
four) to the sigmoid flexure ; and lastly, the swperior 
hemorrhoidal artery (13) which descends into the pelvis 
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to supply the rectum. These arteries form loops and an- 

Fig.^5. 



Fig. 96.— Branches of the inferio 

1, 2, The superior mesenteric 

and small intestines turned 
over to the right side. 

2. Csscum and appendix coeci. 

.3. Ascending colon. 

4. Transverse colon turned up- 
wards. • 

6. Descending colon. 

6. Sigmoid flexure. 

7. Rectum. 


mesenteric artery (from Wilson). 

8. Abdominal aorta. 

9. Inferior mesenteric artery. 

10. Colica sinistra, inosculating 

•with— 

11. Colica media, 

12» 12. Sigmoid branches. 

13. Superior hiemorrhoidal ar- 
id. Pancreas. [tery. 

15. Descending portion of the 
duodenum. 
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astomose freely with one another, and moreover, the left 
colic inosculates with the^middle colic of the superior 
mesenteric, and the superior hsomorrhoidal with the 
middle hsemorvhoidal of the internal iliac artery. 

The Inferior Mesenteric Vein (Fig. 98, i) will be seen 
to have branches corresponding to those of the artery, and 
anastomoses by its hsemorrhoidal branch with the middle 
hsemorrhoidal branc^ of the internal iliac vein. It passes 
upwards beneath the pancreas to join the splenic vein, 
and so into the vena porta), thus forming a communica- 
tion between the two great venous systems. Branches 
the inferior mesenteric plexus of tlie sympathetic may 
be traced upon the vessels. 

It may be noticed that the mesenteric veins never 
present dilatations, which is owing to their having no 
valves. 


The Cceiiac Axis. 

[The intestines are now to bo replaced, and the liver 
fastened up to the ribs, either with nooks or, better, by a 
few stitches ; the stomach being drawn down, the lesser 
omentum is then to be carefully removed.] 

Between the layers of the lesser omentum will be found 
three important structures, and in the following positions 
(Fig. 97), To the right and most in front is the bile-duct 
(7), to the left the hepatic artery (5), and behind and be- 
tween the two the large vena portae (9). 

Behind the omentum in the middle line will be found 
the short trunk of the Cceiiac Axis and its branches, viz., 
the gastric (coronaria ventriculi), the hepatic, and the 
splenic arteries. 

The Gastric Artery (Fig. 96, 1 3), the smallest of the 
three, passes along the lesser curvature of the stomach 
from left to right, giving branches to both surfaces of that 
organ and to the msophagus ; it anastomoses at the pylo- 
rus with the pyloric branch of the hepatic artery. 
Branches of the sympathetic (gastric plpxus) may be 
traced upon it. Its accompanying vein opens into the 
vena portae. 
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The opportunity may be taken to notice the distribu- 
tion of the pneumo-gastrio nerves to the stomach. The 
left pneumo-gastric gives numerous branches to the front 
of the stomach and the right to the back of the viscus, 
and these can be generally seen through the peritoneal 
coat without further dissection. 

The Hepatic Artery (Fig. 96 , 14) passes upwards and 
to the right side (thus forming the inferior and anterior 
boundaries of the foramen of Winslow), and will be seen 
to divide into the right and left hepatic branches, which 
enter the transverse fissure of the liver. The artery 
gives off pyloric branch (15) which has been seen to * 
anastomose with the gastric, and a trunk which imme- 
diately disappears behind the duodenum and is called the 
gastro-duodenalia (16). From the right hepatic branch 
the small cystic artery is given^off, which is distributed to 
the gall-bladder by two branches, one passing between it 
and the liver and the other along its free surface. 

The Splenic Artery (Fig. 96 , 20) can now be seen only 
in part, taking a tortuous course behind the stomach and 
along the upper border of the pancreas to the sj)leen. 

[To continue the dissection it will be necessary to re- 
move the intestines which have been examined, by putting 
a coujile of ligatures upon the upper part of the jejunum, 
and also upon the upper part of the rectum, and dividing 
the intestine between the two ligatures at each point. 
By cutting the superior mesenteric artery the small 
intestine will be at once set free, but the large intestine 
must be carefully removed by dividing the meso-colon 
close to the intestine throughout, and lastly by cutting 
the inferior mesenteric artery.] 

The Gastro-duodenal Artery (Fig. 96 , 16) can be 
traced out by turning up the stomach. After passing 
behind the duodenum it divides into the gastro-epiploica 
dextra and the pancreatico-duodenalis arteries. 

The Oastro-epijdoica Dextra (17) runs from right to 
left along the^reat curvature of the stomach and be- 
tween the folds of the great omentum ; it anastomoses 
with the gastro-epiploica sinistra of the splenic artery. 
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The Pancreatico-diu)de7ialis superior (i8) will be found 
between \he duodenum and the head of the pancreas, the 
latter of which it surrounds; it anastomoses with the 
small branch from the commencement of the superior 


Fig. 96. 



Fig. 96. — Branches of the coeliac axis (from Wilson). 


1. Liver. 

2. Its transverse fissurib 

3. Gallbladder. 

4. Stomach. 

5. (Esophagus. 

6. Pylorus. * 

7. Duodenum, descending por- 

tion. 

8. Transverse portion of the 

duodenum. 

9. Pancreas. 

10. Spleen. 

11. Aodominal aorta. 

12. Oosliac axis. 

13. Gastric artery. 

14. Hepatic artery. 

15. Its pyloric branch. 

16. Gastro-duodenalis. 

17. Gastro-epiploica dextra. 


IB. Pancreatico-duodenalis, in- 
osculating with the inferior 
pancreatico-duodenalis. 

19. Division of the hepatic artery 
into right and left branches ; 
the right giving off the cys- 
tic branch. 

2p. Splenic artery, traced by 

' dotted lines behind the 
stomach to the spleen. 

21. Gastro-epiploica sinistra. 

22. Pancreatica magna. 

23* Vasa brevia to the great end 
of the stomach. 

24. Superior mesenteric artery, 
^merging from between the 
pancreas and transverse 
portion of the duodenum. 



THE DUODENUM. 


241 


mesenteric artery called the inferior pancreatico-duodenalt 
and gives branches to both pancreas and duodenum. 

The Splenic Artery (Fig. 96, 20 ) can now be seen in 
the whole of its course to the spleen, near which it breaks 
up into four or five branches which enter the hilum or 
fissure on the concave surface of that organ. As it passes 
along the upper border of the pancreas it gives ofi* small 
branches to it {pancreaticce parv€e\ ^nd one {pqncrecUica 
mayna) which runs along the whole length of the gland 
with the duct. It also gives small branches to the great 
end of the stomach (vaea hrevia)^ and one large one 
{gastro-epifiloica dnistra\ which runs along the great 
curvature to anastomose with the gastro-epiploica dextra 
of the hepatic. Upon the hepatic and splenic arteries 
are corresponding plexuses of the sympathetic. 

The Splenic Tein (Fig. 08, 3 ) is placed below its artery 
and lies behind the pancreas. It receives branches cor- 
responding to those of the artery, and also at about the 
middle of the pancreas, the inferior mesenteric vein. It 
is joined by the superior mesenteric vein behind the head 
of the pancreas, the two forming the vena port®. 

[The pancreas and duodenum should now be thoroughly 
defined, and the bile and pancreatic ducts traced to their 
entrance into the intestine. If desired, the stomach may 
be removed by tying and cutting it near the pylorus, and 
at the oesophagus.] ^ 

The Duodenum (Fig. 97, 1 1 ) is from eight to ten inches 
long (twelve finger-breadths), and makes a peculiar bend 
upon itself before it passes beneath the mesenteric artery 
to become the jejunum ; thus idtitering successively the 
right hypochondriac, the right lumbar, and the umbilical 
regions. 

The first or ascending portion reaches from the pylorus 
to the under surface of the right lobe of the liver, where 
it is in close proximity to the gall-bladder. It is covered 
both in front and behind by a prolongation from the lesser 
omentum, andtis therefore moveable with the stomach. 
Behind it are the vena portm, the common bile duct, and 
the gastro-duodenal artery. 
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The second or descending portion is covered in front by 
the peritoneum, which binds it to the surface of the right 
kidney, in front of which it descends for about three 
inches. It lies close to the outer side of the head of the 
pancreas with the pancrcatico-duodenal artery interven- 
ing, and into its posterior surface the biliary and 
pancreatic ducts open. 

The third or transverse portion is between the layers of 


Fig. 97. 



Fig. 97. — Coeliac axis (altered from Ilirschfeld and Leveille). 


1. Hound ligament of liver. 

2. Great end of stomach (cut). 
.3. (iall-bladdcr. 

4. Spleen. 

0 . Hepatic artery. 

6. Coronary artery, 

7. Common bile duct. 

8. Splenic artery and vein. 

9. Vena port®. 

10. Tail of pflihereas. 

It. Duodenum. 

12. Cmliaeaxis. 


13. Head of pancreas. 

14. Left renal vessels. 

15. Superior mesenteric artery. 

16. Lett ureter. 

17. Right kidney. 

18. Left spermatic vessels. 

19. Right ureter. 

20. Inferior mesenteric artery. 

21. Right spermatic vessels. 

22. Aorta. 

28. Vena cava. 
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the meso-coloD, and therefore has no jiroper peritoneal 
covering. It is crossed by the superior mesenteric artery 
and vein, and lies upon the vena cava, and the aorta 



Fig. 98, — The portal vein (from Wilson), The pancreas drawn 
down to show the splenic vein behind it. 


J, Inferior mesenteric vein; it 
is traced by means of dotted 
lines behind — 

2, The pancreas to terminate in 
the splenic vein 3. 

4. Spleen. 

5. Gastric veins, opening into 

the splenic vein. 

G. Superior mesenteric vein. 

7. Descending portion of the 

duodenum. 

8. Its transverse portion, crossed 


by the superior mesenteric 
vein and part of the trunk 
of the superior mesenteric 
artery. 

9. Portal vein. 

10. Hepatic artery. [doclius. 

11. Ductus communis chole- 

12. Division of the duct and 

vessels at the transverse 
Assure of the liver. 

13. Cystic duct leading to the 

gall-bladder. 
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placed between the crura of the diaphragm, gradually 
ascending from the level of the third to that of the 
second lumbar vertebra, at the left side of which it be- 
comes the jejunum. Immediately above it is the body of 
the pancreas with the pancreatico-duodenal arteries. 

The Pancreas (Fig. 97, 13 ) lies transversely in the ab- 
domen, occupying the right lumbar, epigastric, and left 
hypochondriac regicfes ; the head being embraced by the 
duodenum, the body crossing the aorta between the 
Gooliac axis and the superior mesenteric artery, aild 
the tail touching the spleen. It was covered by the 
lesser bag of the peritoneum, and from right to left it 
crosses the vena portoe, the vena cava, and the aorta be- 
tween the crura of the diaphragm; and then lies over 
nearly the whole length of the splenic vein, crossing the 
two mesenteric veins as they ascend to join it. The duct 
runs along the whole length of the gland to join the common 
bile duct, which lies in the groove between the duodenum 
and pancreas ; and the united ducts open very obliquely 
into the back of the second part of the duodenum. 

The Bile Duct (Fig. 97, 7 ) should be traced up to the 
liver, where it will be found to commence in the right and 
left hepatic ducts, which emerge from the transverse 
fissure ; those unite to form the common hepatic duct, 
which is joined at an acute angle by the duct of the gall- 
bladder (cystic), thus forming the common bile duct or 
ductus communis chdedochus. The bile duct lies between 
the layers of. the lesser omentum to the right of the hepatic 
artery and portal vein, and passes behind the first por- 
tion of the duodenum to join the pancreatic duct and 
c^pen into the duodenum as described above. 

The Vena Portae (Fig, 98, 9 ) is formed by the junction 
of the splenic and superior mesenteric veins behind the 
pancreas and to the right of the median line. It ascends 
between the layers of the lesser omentum to the trans- 
verse fissure of the liver, between but posterior to the 
bile duct and the hepatic artery. It receives the small 
gastric and cystic veins and is remarkable for having no 
valves. 
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The Spleen (Fig. 97, 4 ) occupies the left hypochondrium 
and is attached to the greater end of the stomach by the 
gastro-splenic omentum, which is reflected from it to the 
diaphragm. It lies against the left supra-renal capsule and 
the diaphragm, and the tail of the pancreas touches its 
lower margin. The splenic vessels will be seen to enter 
the hilum or slit on its concave surface. 

Deep Dissection op the Abdomen. 

[The stomach, duodenum, pancreas, and spleen should 
now be taken away by dividing the oesophagus, bile duct, 
and vessels, and the liver should then be carefully removed 
in order to see the arrangement of the coronat'y ligament. 
The round and falciform ligaments should first be cut and 
the liver pulled down ; by carrying the knife along the 
attachment to the diaphragm the upper layer of the 
coronary ligament will then be divided, as well as the 
lateral ligaments on each side which are formed from it. 
The vena cava and a part of the liver uncovered bv peri- 
toneum will now be exposed, the latter being attaclied to 
the diaphragm by areolar tissue, and when these are care- 
fully divided, the right supra-renal capsule and the toj) of 
the right kidney will be brought into view. The vena 
cava must be again cut through at the lower margin of the 
liver, when it will only be necessary to divide the under 
layer of ihe coronary ligament (derived chiefly from the 
lesser bag of the peritoneum) to remove the organ. 

The viscera should all be placed in a covered pan for 
examination during the time that the subject is turned. 

The Diaphragm is to be cleaned by stripping off the 
peritoneum, as Ikr as possible in the direction of the mus- 
cular fibres; and at the same time the inner surface of 
the flap of abdominal muscles still attached should be 
cleaned, in order to follow out the fibres of the transver- 
salis. Care must be taken not to puncture the diaphragm, 
and to leave the branches of artery and nerve ramifying on 
its surface. The crura or muscular slips on each side of 
the aorta must be carefully cleaned, and two tendinous 
arches over the psoas and quadratus lumborum muscles 
defined, for which purpose it will be well to detach the 
kidney and turn it over to the opposite side temporarily.] 

The Dlaphraipm (Fig. 99) is found to be arched after 
death, being concave towards the abdomen (particularly 



246 


DEEP DISSECTION OP ABDOMEN. 


on the right side), owing to the feet that expiration is the 
last act of life. It aAses from the back of the ensifonn 
cartilage and from the inner surfaces of the six lower ribs, 
where it interdigitates with the transversalis abdominis ; 


Fig. 09. 



also from the ligainenta arcuata, externa and interna^ of 
which the internal one passes froni the body to the trans- 


Fig, 99. — Under, or abdominal surface of the diaphragm (from 
Wilson). 


1. The central leaflet of the ten- 

dinous centre. 

2. The left or smalles leaflet. 

3. The right leaflet. 

4. Fasciculus from the ensiform 

cartilage. 

5. Ligamentum arcuatam exter- 

num of the left side. 

6. Ligamentum arcuatum inter- 

num. 

7. A small arched opening occa- 

sionally found, through 
which the least splanchnic 
nerve passes. 


8. Right crus. 

9. Fourth lumbar vertebra. 

10. Left crus. 

11. Aortic opening. 

12. (Esophageal opening. 

13. Opening for the inferior vena 

cava. 

14. Psoas magmis passing be- 

neath the ligamentum ar- 
cuatum internum. 

15. Quadratns lumborum pass- 

ing benealh the ligamen- 
tum arcuatum externum. 
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verse process of the first lumbar vertebra, and the exter- 
nal one from the same transverse process to the last rib ; 
the two crossing the psoas and quadratus lumborum 
muscles respectively. 

The ligamentum arcuatum externum is only the artifi- 
cially isolated border of the fascia covering the quadratus 
lumborum, which is the anterior lamella of the fascia 
lumborum derived from the posterior tendon of the trans- 
versalis abdominis muscle (Fig. 92). 

The Ugamentum arcuatum internum is formed solely by 
the posterior tendinous border of the diaphragm, and to 
it the fascia of the psoas is attached. 

The crura or pillars of the diaphragm arUe from the 
front of the bodies of the upi)er lumbar vertebra) ; the 
right crus is the larger, and reaches as low as the third 
vertebra and intervertebral substance, while the left only 
reaches the second lumbar vertebra. 

All the fibres of the diai)hragm are inserted into the 
central cordiform or trefoil tendon, but the crura decus- 
sate with one another and form a figure-of-8 before they 
pass into the tendon, thus surrounding the aorta and the 
oesophagus. 

Openings. — There are three large openings in the dia- 
phragm, viz. the Aortic, the Oesophageal and the Vena 
Caval openings, and two or three small orifices in the 
crura for the splanchnic nerves and vena azygos minor, and 
also for the vena azygos major if it does not pass through 
the aortic opening. 

The Aortic and (Esophageal openings are in the loops 
formed by the crura, and the front or oesophageal one, 
which is also to the left side, is entirely muscular ; but 
that for the aorta will be found upon dissection to become 
tendinous, owing to some deep fibres which pass trans- 
versely over the vessel. The aortic opening is strictly 
speaking behind the diaphragm, being bounded posteriorly 
by the vertebral column. 

The opening for the Vena Cava is more or less quadri- 
lateral (foramm quadratum)^ is situated in the right 
division of the cordiform tendon, and is entirely tendinous. 
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Through the aortic orifice pass the aorta, the vena 
azygos major, and the thoracic duct ; through the oeso- 
phageal opening, the oesophagus with the two pneumo- 
gastrio nerves ; through the quadrilateral opening only 
the vena cava inferior. The greater and lesser splanchnic 
nerves i>ass through a slit in each crus, and the vena 
azygos minor (if it exists) passes through the left crus. 
The gangliated cord pf the sympathetic is continued into 
the abdomen from the thorax beneath the ligamentuin 
arcuatum internum. 

The position of the diaphragm alters considerably 
during inspiration, for the muscle then becomes flattened, 
and slopes downwards and backwards so as to deepen the 
posterior part of the chest. The diaphragm is supplied 
by the phrenic nerves from the cervical plexus, which, 
after traversing the thorax, pierce the fibres of the 
muscle and are distributed principally on its under sur- 
face. 

[The vessels and muscles of the abdominal cavity are 
now to be cleaned. Around the aorta and its branches 
will be found a quantity of tough tissue, which is the 
sympathetic nerve giving oif plexuses to the several 
vessels. The greater part of this may be removed, but 
the great splanchnic nerves should be traced to their ter- 
mination in the semiiunaa' ganglia, situated on each side 
of the aorta close to the diaphragm and closely resembling 
lymphatic glands in appearance ; and the gangliated cord 
of the sympathetic on each side of the vertebrm is to be 
preserved. The vena cava inferior (a piece of which it 
will be remembered has been removed with the liver) is 
to be cleaned, and care must be taken not to cut off the 
right spermatic vein on its anterior surface. The vein 
may be secured in its proper position with a pin if ne- 
cessary. The kidneys and supra-renal capsules are to be 
dissected out and the vessels going to each defined, and 
the spermatic vessels should be traced out.] 

The Abdomlnia Aorta (Fig. 100) is the direct con- 
tinuation of the thoracic aorta, and reaches, from the last 
dorsal vertebra to the left side of the fourth lumbar 
vertebra, where it divides into the two common iliacs. It 
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was covered originally and quite superficially by the 
stomach, transverse colon, and small intestines, and was 
crossed more closely (from above downwards) by the 
pancreas and splenic vein between the coBliac axis and 
superior mesenteric artery; by the duodenum, imme- 
diately below the mesenteric artery ; and by the left renal 
vein. Immediately below the renal vein the si)ermatic 
arteries lie in front of the aorta for a short distance, and 
lower down is the inferior mesenterib artery, from which 
the peritoneum was reflected over the aorta to the bifur- 
cation. 

The artery lies against the bodies of the vertebra) and 
the anterior common ligament, and crosses the left lumbar 
veins. To its right is the vena cava, in close connection 
below but separated at the uj»per part by the right crus 
of the diaphragm, and between the upper. part of the 
aorta and the right crus are the receptaculum chyli, with 
the thoracic duct, and the vena azygos major. To its left 
is the left gangliated cord of the sympathetic. 

Nursery (Fig, 101). — The abdominal aorta has been 
tied immediately above the bifurcation for iliac aneurism, 
but without success. It may be reached by an incision 
prolonged above and below the umbilicus, by which Sir 
Astley Cooper originally tied it, the peritoneum being 
necessarily opened in front, and again at the point of 
ligature ; or by an incision at the side similar to that for 
ligature of the common iliac artery, but larger, by which 
the peritoneum is turned forward and left unopened. Mr. 
Lane has proposed to apply the ligature above instead of 
below the origin of the inferior mesenteric artery in order 
to preserve the anastomoses of that vessel. 

The Branches of the abdominal aorta are — 1. Phrenic 
or diaphragmatic. 2. Ccnliac axis (dividing into gastric, 
hepatic, and splenic). 3. Superior mesenteric. 4. Supra- 
renal or capitular. 5. Benal. 6. Spermatic (ovarian in 
female). 7. Inferior mesenteric. 8. Sacra media. 9. 
Lumbar arteries. 10. Common iliacs. 
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Fifr 100. 



Fig. 100.— Abdominal aorta and vena cava (from Henle). 

1. Hepatic veins (cut). 5. Supra-renal capsule. 

2. Phrenic arteries. 6. Superior nAthsenteric arten* 

3. Vena cava. (cut). 

4. Coeliac axis (cut). 7. Supra-renal artery. 
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The Plircnic arteries (Fig. 100, 2) are two small branches 
which arise close below the diaphragm and ramify on its 
under surface, where they form a circle and anastomose 
with one another and with the internal mammary artery, 
giving also a branch to the supra-renal capsule. The 
veins open into the vena cava. 

The Cccllac Axis (Fig. 100, 4 ) is only half an inch in 
length and divides at once into the gastric, hepatic, and 
splenic arteries (v, p. 238). ^ * 

The gastric and splenic veins open into the vena portae, 
but the hepatic veins into the vena cava. 

The Superior Jllcsenteiic artery (Fig. 100, 6) supplies 
all the small and half the large intestine {y. p. 234). Its 
vein opens into the vena portae. 

The Supra-renal arteries (Fig. 100, 7) pass, one on 
each side, transversely to the sujira-renal capsule, the right 
going beneath the vena cava. In addition to this artery 
(middle capsular) the capsule is supplied by a branch 
from the phrenic (superior) and one from the renal artery 
(inferior). The right vein enters the vena cava, the left 
the renal or phrenic vein. 

The ICciial arteries (Fig. 100, 9) arising on each side of 
the aorta immediately below the eapsular arteries, pass 
transversely to the concave border of the kidney, the 
right going beneath the vena cava. The aorta being a 
little to the left of the vertebrm at this point, the right 
renal artery is necessarily a little longer than the left, 
and the veins are the reverse, owing to the position of 
the vena cava on the right of the column. The renal 
artery breaks up into three or four branches just as it 
enters the kidney, and one or more of them may pass in 
front of the vein, but as a rule the relation of the parts at 
the hilum of the kidney is (1) Vein (2) Artery (3) Ureter, 


8. Renal vein. 

9. Renal artery. 

10. Left spermatic vessels. 

11. Right ureter? 

12. Inferior mesenteric artery. 

13. Right spermatic vein. 


14. A lumbar artery. 

15. Psoas magniis. 

16. Common iliac artery. 

17. Common iliac vein. 

18. Middle sacral artery. 
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from before backwards. The renal veins open into the 
vena cava, the left crossing the aorta. . 

The Spermatic arteries (Fig. 100, lo) are two long 
slender branches which arise from the front of the aorta 
about an inch below the renal, and pass downwards to the 
internal abdominal ring and through the inguinal canal to 
the testes. The right crosses obliquely over the vena 
cava, and both rest upon the external iliac arteries near 
Poupart’s ligament, <ftid are close to the epigastric arteries 
at the ring. In the female the spermatic arteries become 
the ovana7if and pass into the pelvis to ramify in the 
broad ligament of the uterus (Fig. 93, A). 

The spermatic vems take a difl'eront course on the two 
sides, the left opening at a right angle into the left renal 
vein, and the right opening directly into the vena cava ; 
which arrangement is said to account in part for the 
more frequent occurrence of ‘ varicocele ’ on the left side. 

The great length of the spermatic arteries is accounted 
for by the fact that the testicle was originally in the ab- 
domen opposite the point where the arteries arise, and 
that as the testicles descended the vessels necessarily 
became elongated. 

The Inferior mesenteric artery (Fig. 100, 12) supplies 
the lower half of the large intestine {v. p. 236) and its 
vein opens into the splenic vein. 

The middle Sacral (Fig. 100, 18) is a small branch 
arising at the bifurcation of the aorta and passing down 
into the pelvis along the middle of the sacrum. It anas- 
tomoses with the lateral sacral branches of the iliac 
arteries, and its corresponding vein opens into the left 
common iliac vein. 

The liumbar arteries (Fig. 100, 14), four or five in num- 
ber, arise in a double row from the back of the aorta and 
pass transversely, close upon the vertebra), beneath the 
gaogliated cord of the sympathetic, and on the right side 
beneath the vena cava. Only small portions of these 
arteries can bo seen at present, but when followed out each 
will be found to divide into an anterior'^and posterior 
branch. Of these the anterior runs between the abdominal 



THE COMMON ILIAC ARTERIES. 


25Z 


muscles, and the posterior passes between the transverse 
processes to the muscles of the back, giving also a branch 
into the vertebral'canal through the intervertebral fora- 
men, which supplies the membranes of the cord, and 
ends in the body of the vertebra. The lumbar veins open 
into the vena cava. 

The Common lilac Arteries (l^ig. 100, i 6 ) are the 
direct continuations of the abdominal aorta, and extend 
from the left side of the fourth lumbar vertebra to the 
sacro-iliac synchondrosis, where each divides into the 
external and internal iliac arteries. The right common 
iliac is a little longer than the left, and the relations 
differ on the two sides owing, principally, to the fact that 
the two common iliac veins unite to form the vena cava 
on the right side of the vertebral column. Both arteries 
are covered in front by the peritoneum, and are crossed 
by the ureter near their termination, but the left is crossed 
in addition by the rectum and inferior mesenteric vessels 
The left artery lies against the psoas magnus, but the 
right artery lies upon its own vein at the lower part and 
then crosses the vein of the opposite side. The left com- 
mon iliac vein will be seen to lie to the inner side of its 
own artery, and then to pass beneath the right artery to 
reach the vena cava, whilst the right vein is at first be- 
hind and then to the outer side of the right artery until it 
unites with the left. Thus the right common iliac artery 
crosses both the veins. 

The only branches from the trunks of the vessels are 
small twigs to the iliacus muscle and to the ureter. 

The Vena Cava Inferior (Fig. 100, 3 ) lies to the right of 
the aorta and in close relation to it except at the upper part. 
It is formed by the junction of the two common iliac veins 
on the right of the fifth lumbar vertebra, and lies on the 
right of the vertebral column as high as the liver ; there it ^ 
passes forwards to enter the posterior border of that gland, 
through which it reaches the quadrilateral opening in 
the diaphragto. It receives the lumbar, right spermatic, 
renal, right supra-renal, and phrenic veins, and as it passes 
through the liver the large hepatic veins open into it ; 
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and thus the whole of the blood of the abdomen and 
lower extremities is returned to the heart. 

The External lilac Artery (Fig. 125, ii) reaches from 
the point of bifurcation of the common iliac to Poupart’s 
ligament, where it becomes the femoral. It passes along 
the brim of the true pelvis and is bound down to the 
psoas muscle, on the outer side, by a i^rocess of fascia 
which includes both^it and the vein and must be removed 
in order to expose them. The crural branch of the genito- 
crural nerve lies close to the outer side of the artery, and 
the spermatic vessels lie upon it near Poupart’s ligament. 
The vein lies to the inner side of the artery in the whole 
of its course upon the left side, but is beneath its upper 
part oil the right side. Closo to PoiiparPs ligament 
one of the branches of the vein (circumfiexa ilii) will 
bo seen to cross the artery, and just above it the ms 
deferens hooka round the e[>igastrio artery and descends 
into the pelvis to the inner side of the external iliac 
artery. 

Branches, — ^The epigastric and circumflexa ilii arteries 
are given off just above PouparPs ligament. 

The Epignstric artery passes upwards immediately out- 
side the peritoneum and enters the rectus muscle at its 
posterior aspect, to which it has been already traced (p. 
222). The branches of the epigastric are puhic to the back 
of the pubes, cremasteric to the cord, and muscular. An 
abnormal branch of large size is frequently found coming 
off from the epigastric closo to its origin, and descending 
into the pelvis ; this is the obturator artery, and its im- 
portant relations to femoral hernia have been already de- 
scribed (p. 97). 

The Circumjlejda Ilii artery takes a course outwards 
along Poupart’s ligament and is at first immediately out- 
^ side the peritoneum. It soon, however, pierces the trans- 
versalis, and a branch of it serves as the guide between 
that muscle and the internal oblique. The artery runs 
along the crest of the ilium between the muscles, and 
anastomoses with the ilio-lumbar branch of the internal 
iliac and with the last lumbar artery. The vein has been 
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seen to cross the external iliac artery close to Poupart’s 
ligament to open into the external iliac vein. 

Surgery. — The operations of tying the iliac arteries 
cannot be conveniently practised on the subject, as the 
muscles of the abdomen would be necessarily damaged. 
The following is the usual mode of proceeding : — 

To tie the Exter- 
nal Iliac artery, 
a lunated incision 
three and a half 
inches long is to bo 
made about an inch 
above and parallel to 
Poupart\s ligament 
(Fig. 101, a). The 
tendon of the exter- 
nal obhVpie and the 
fleshy fibres of the 
internal oblique and 
transversalis mus- 
cles are to be di- 
vided in the same 
direction and to 
the same extent, 
and it is usual to 
divide the transver- 
salis on a director 
to avoid the pos- 
sibility of injuring the peritoneum. Care must also be 
taken not to divide the epigastric artery. The fascia 
transversalis, now exposed, is to be divided on a director, 
and the peritoneum is then to be carefully stripped up 
from the iliac fossa and turned forward with the viscera, 

Fig. 101. — (From Fergusson’a ‘Surgery.*) 

a. Line ol incUk)n for tying the c. Sir Astley Cooper’s incision 

external iliac artery. for tying the abdominal 

b. Line of incision for tying the aorta. 

common iliac artery. 
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the ureter aud spermatic vessels generally adhering 
to the membrane and being therefore drawn out of the 
way. The finger can now reach the inner border of the 
psoas, at which the artery can be felt, but^ the sheath 
must be carefully opened before the needle can be passed 
between the vein and the artery. The vessel should be 
tied as nearly as possible midway between the origins of 
the internal iliac and epigastric arteries. 

The Internal and Common Iliac arteries may be tied 
through a similar incision prolonged to a length of about 
five inches (Fig. 101, 6), or by one of similar length placed 
so that its centre is opposite the anterior superior iliac 
spine. The steps of the proceeding are the same as those 
for tying the external iliac, but the operations are more 
arduous owing to the greater depth of the arteries and the 
consequent difiiculty in reaching them. 

The Kidney (Fig. 97, 14) may be roughly said to lie be- 
tween the last rib and the crest of the ilium. It generally 
however reaches as high as the eleventh rib, and therefore 
lies on a small portion of the diaphragm and on the quad- 
ratus lumborum muscle, but the right kidney is always 
a little lower than the left. The upper extremities of the 
organs are nearer the spine than the lower, and upon 
them are fixed the supra-renal capsules. It will be re- 
membered that in front of the kidney was the peritoneum, 
with the ascending colon on the right, and the descending 
colon on the left side. The outer border of the kidney is 
convex, the inner concave, and the vessels entering at this 
border are the renal vein, renal artery, and ureter, which 
lie in that relation to one another from before backwards. 

The Ureter (Fig. 1 00, 1 1) should be traced out, and will be 
seen to lie over the psoas muscle, to pass beneath the 
spermatic vessels, and, having crossed the common or ex- 
ternal iliac artery, to disappear in the pelvis, where it will 
be afterwards traced to the bladder. 

The Supra-renal Capsule (Fig. 100, 5) is a>small triangu- 
lar yellow body, somewhat resembling a cocked-hat, placed 
immediately abo ve each kidney and lying against the crus 
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of the diaphragm. The vessels to it should be traced out, 
and one kidney and capsule are then to be removed and 
put aside with the viscera for after-examination. 

[The kidney being removed or turned out of the way, the 
psoas and quadratus lumborum muscles are to be cleaned, 
and all nerves passing out of them are to be carefully pre- 
served.] 

Fascia of the quadratus lumhorim . — The anterior lamella 
of the fascia lumborum, which forms part of the origin of 
the transversalis abdominis muscle (y. p. 212), will bo 
found to lie in front of the quadratus muscle ; what has 
been described as the ligamentum arcuatum externum of 
the diaphragm being merely the border of this, artificially 
isolated. • 

The /(r<5c/a over the psoas is a distinct structure, although 
connected partially with the fascia of the quadratus. It 
is continuous with the iliac fascia in the pelvis, and losses 
over the psoas, to be attached to the lower edge of the 
ligamentum arcuatum internum of the diaphragm, and to 
tho sides of the bodies of the vertebrm from which the 
musclo takes its origin. It is owing to this fascia that 
“ psoas abscess,^’ the result of diseased spine, is conducted 
along the psoas muscle to the inner side of the thigh. 

The Iliac Fascia covers the iliacus internus musclo 
and is continuous with the fascia over tho psoas magnus, 
being strengthened at the lower part by an expansion 
from the psoas parvus when that muscle is present. The 
iliac fascia should be traced to PouparVs ligament, beneath 
which it passes to unite with the fascia transversalis in 
forming the sheath of the femoral vessels (». p. 93). 

The Psoas Ma^nns nauscle (Fig. 102, 6) arises from the 
sides of the bodies and roots of the transverse processes 
of the last dorsal and all the lumbar vertebrm, and 
from their intervertebral substances. A series of tendin- 
ous arches from which muscular fibres arise, connected 
with the intervertebral substance and upper border of 
each vertebra,i will be seen to spring across the hollow 
in the side of the body to become attached to tho lower 
border of the same vertebra and to the next invertebral 
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substance; and thus the lumbar vessels are protected 
from injury. The muscle passes along the border of the 
true pelvis in close relation to the iliac vessels, and 
disappears beneath Poupart’s ligament to be inserted into 
the back of the lesser trochanter of the femur. 

The Psoas Parvus (Fig. 102, 4 ) is a small muscle occa- 
sionally found upon the front of the x>soa3 magnus. It 
arises from the bodies of the last dorsal and first lumbar 
vertebra:, and ends in a long tendon which is inserted into 
the ilio'pectineal eminence and ])art of the ilio-pectineal 
line, giving an expansion to the iliac fascia. 

The lllacus liiteriius (Fig. 102, 8) lies in the iliac 
fossa, from the greater part of which it arises^ as well as 
from the ilio-lumbar ligament and the* base of the sacrum. 
A few fibres also are attached to the capsular ligament of 
the hip-joint. The iliacus is united with the psoas at its 
insertion into the femur. 

The psoas and the iliacus are flexors and rotators out- 
wards of the thigh, but taking their fixed point below are 
flexors of the trunk upon the thigh. This is seen in dis- 
location of the femur downwards into the thyroid fora- 
men, when the body is always bowed forwards owing to the 
stretching of the muscles. The psoas is supplied by the 
lumbar nerves, the iliacus by the anterior crural nerve. 

The QuadratuH Lumliorum (Fig. 102, 5) is the short 
muscle filling the space between the last rib and the crista 
ilii. It has its origin below, from the posterior portion of 
the inner lip of the crest of the ilium and from the adja- 
cent ilio-lumbar ligament ; and ascends to be inserted into 
the lower border of the last rib, and by three or four slips 
into the tips of the transverse .processes of the lumbar 
vertebroo. It is sometimes described as consisting of two 
distinct parts. 

Twdfth dorsal nerve (Fig. 102, 3). — Crossing the quad- 
ratus, and immediately below the ligamentum arcuatum 
externum will be found a large nerve, the twelfth dorsal, 
which will be seen to disappear through the transversalis 
muscle, and must not be confounded with the branches of 
the lumbar plexus. 
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The Liimliar Plexus (Fig. 102 ). — At the outer border 
of the psoas and about midway between the last rib and 
the crest of the ilium will be found two small nerves 
(often united), crossing the quadratus obliquely and 
piercing the abdominal ^^uscles immediately above the 
crest, and generally close together. These are the 
hypogastric (j) and ilio-inguinal (9) nerves, and their size 
varies considerably in different subjects, one being often 
larger than the other, or there being one trunk only which 
subdivides in the abdominal wall. The after course of 
the nerves has been given in the dissection of the ab- 
dominal wall, the ilio-hypogastric being distributed to 
the skin of the lower part of the abdomen, and the ilio- 
inguinal emerging from the external abdominal ring to 
supply the scrotum. 

The Oenito-crural nerve (ii) appears on the front of the 
psoas at its upper part and is of small size. Tt descends 
on the muscle, and divides into a genital (29) branch 
which accompanies the spermatic cord through the 
inguinal canal to the cremaster, and a crural (27) branch 
which runs under Poupart’s ligament to the outer side of 
the external iliac artery, and is lost in the skin of the 
thigh. 

Tlie External cutaneous nerve (15) ai)pears at the outer 
border of the psoas just below the level of the crista ilii. 
It crosses obliquely to the anterior superior spinous pro- 
cess, close to which it passes under Poupart’s ligament to 
the outer side of the thigh, (This frequently comes from 
the anterior crural nerve and is nearly transverse in its 
direction.) 

Anterior crural (23) is the large nerve lying close to 
the outer border of the psoas at its lower part, and im- 
bedded in the iliacus. It passes under Poupart’s ligament 
into the thigh, but in the abdomen gives branches to the 
iliacus internus muscle. 

The Obtu/rator nerve (25) will be better dissected with 
the pelvis, but if desired may be seen passing below the 
brim of the tme pelvis to disappear through the upper 
pai*t of the thyroid foramen. 
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An Accessory Obturator nerve is occasionally found 


Fig. 102. 



Fig. 102.— Lumbar plexus (from Hirschfeld and I^veilM). 


1. Right gangliated cord of 

sympathetic. 

2. Abdominal aorta. 

3. 3. Last dorsal norres. 

4. Psoas parvus. 

5. Quadratus luml'orum. 

6. Psoas magnus. 

7. 7. Ilio-hypogastric nerves. 

8 . Iliacus internus. 

9. 9. llio-inguinal nerve. 

10. Lumbo-sacral nerve, 
lit 11* GenitO'Crural nerves, 

12. Gluteal nerve. 

13. Iliac branch of ilio-hypogas* 
trie nerve. 


14. Sacral plexus. 

15, 15t 15. External cutaneous 

nerves. 

17. Transvcrsalis abdominis. 

19. Obliquus intemus. 

21. Obliquus externus. 

23, 23, Anterior crural nerves. 
2.5, 25. Obturator nerves. 

27, 27. Crural branch of genito- 
crural nerve. 

29, Genital branch of genito- 
crural nci^ve. 

31. External iliac artery. 

33. External abdominal ring. 
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arising with the obturator nerve, which is then diminished 
in size, 'rhe accessory nerve passes beneath the psoas 
over the brim of the pelvis^ and joins the obturator nerve 
on the inner side of the thigh. 

[The psoas should bo carefully removed piecemeal on one 
side, in order to dissect the lumbar nerves to their origins, 
and to trace out the plexus cornjdetely.] 

The Lumbar plexus will now be seen to be formed by 
the 1st, 2nd, 3rd, and part of the 4th lumbar nerves, with 
a branch from the 12th dorsal, the remainder of the 4th 
joining with the 5th to form the lumbo-sacral cord. The 
several nervous trunks unite more or less, and from them 
the nerves are given off thus ; — from the 1st the ilio-hypo- 
gastric and ilio-inguinal nerves ; from the 1st and 2nd 
the gcnito-crural nerve ; from the 2tid and 3rd the exter- 
nal cutaneous nerve j from the 2nd, 3rd, and 4th the an- 
terior crui*al nerve ; from the 3rd and 4th the obturator 
nerve. Thus it will be seen that the origins of the nerves 
are very simple, a nerve being added or subtracted in re- 
gular sequence, as follows : — 

.1 . . Ilio-hypogastric and ilio-inguinal. 

I 1 2 . . Gcnito-crural. 

Lumbar nerves < 2 3. External cutaneous, 

I 2 3 4 Anterior crural. 

' 3 4 Obturator. 

Syinimthetlc Nerve (Fig. 97). — On each side of the aorta 
and close to the crura of the diaphragm wdll be seen an 
irregular mass of a somewhat crescentic form called the 
semi-lunar ganglion, and into it the great splanchnic nerve 
from the thoracic ganglia may be traced. 

The Solar plexus is formed by fibres crossing from one 
semi-lunar ganglion to the other, and receives a branch 
from the right pneumo-gastric. Its continuation, the 
aortic plexus, will have been more or less seen in cleaning 
the aorta, and so also the secondary plexuses derived from 
it and distributed upon the several branches, viz., the 
phrenic plexus, gastric plexus, hepatic plexus splenic 



VISCERA OF THE ABDOMEN. 


plexus, superior mesenteric plexus, supra-renal plexus, 
renal plexus, spermatic plexus, and inferior mesenteric 
plexus. In addition to the great splanchnic nerve, the 
lesser splanchnic nerve may, in a favourable subject, be 
traced into the cocliac plexus, and the third or least 
splanchnic nerve into the renal plexus. 

The, Gangliated Cord of the sympathetic (Fig. 102, i) 
will be found on each side of the spinal column and 
behind the vena cava upon the right side. A ganglion 
is situated opposite each vertebra, and branches of com- 
munication may be traced to the several lumbar nerves 
and to the neighbouring plexuses. 

Some lymphatic glands may also bo found by the side of 
the aorta at the lower part, which receive the lymj)hatic3 
from the testis and are therefore aSected in malignant 
disease of that organ. 

The Vena Azy^^os ^ajor may be seen lying close to the 
right side of the aorta and communicating with one or 
more of the lumbar veins. It passes through the aortic 
opening. 

The Vena Azygros Minor (if it exists) may bo seen to 
commence in the left lumbar veins, and to pass through 
the left crus of the diaphragm. 

Ucccptaculum Chyll. — By detaching the right crus of 
the diaphragm from the vertebra}, the receptaculum chyl% 
an irregular tube about two inches long, will bo seen lying 
to the right side of the aorta, opposite the second lumbar 
vertebra. It receives the lymphatics and lacteals of the 
abdomen; and is continued upwards as the thoracic dUct. 

The subject will now be turned for the dissection of the 
back, and the dissectors of the abdomen should occupy 
the time with the eicamination of the viscera. 

Viscera of the Abdomen. 

[The stomach and intestines should be cleaned by allow- 
ing a stream of water to pass through them; and the 
stomach, as well as a piece of small and large intestine, 
should be moderately distended with air by means of a 
blowpipe.] 
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The Stomach (Fig. 103) presents a lessor and a greater 
curvature at its upper and lower borders, and a greater 
and lesser end. The great end is the dilatation on the left 


Fig. 103. 



side of the body near the entrance of tte oesophagus, and 
is called the cardiac or splenic end, or is sometimes 
known as the fundus. The small end terminates in the 
duodenum and is called the pyloric end, the junction of 


Fig. 103. — ^Vertical and longitudinal section of the stomach and 
duodenum (from Wilson). 


1. G^jsophagus. 

3. Cardiac orifice of the stomach. 

3. Great end of the stomach. 

4. Lessor or pyloric end. 

,5, Lesser curve. 

6. Greater curve. 

7. Dilatation at the lesser end of 

the stomach, the antrum of 
the pylorus. 

8. Rugao of the stomach formed 

by the mucous membrane; 
their longitudinal direction 
is shown. 

9. Pylorus. 


10. Ascending portion of the 

duodenum. 

11. Descending portion. 

12. Pancreatic duct and ductus 

communis choledochus 
close to their termination. 

13. Papilla upon which tiio 

ducts open. 

14. Transverse portion of duo- 

denum. 

15. Commencement of jejunum. 

In the interior of the duo- 
denum and jejunum, the 
valvulse conuiventes are 
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the two viscera being marked by a thickened band of 
fibres which can bo both seen and felt, and is called the 
pylorus. 

The coats of the stomach are four — peritoneal, muscular 
(comprising longitudinal, circular and oblique fibres), 
ureolai* and mucous. 

On laying open the stomach along its lesser curvature, 
the mucous membrane will bo seen to be arranged in 



Fig. 101. — Portion of the mucoa** membrane of the stomach, mag- 
nified 75 times. The trifid or quadrifid division of a small artery 
is seen at tlie bottom of each alveolus, and in the depressions be- 
tween the divisions of the artery, the apertures of the gastric fol- 
licles ; two, three, or four in each depression (from Wilson). 

Fig. 105. — Perpendicular section of the stomach in the pyloric 
region; showing its coats and the gastric glands: from the pig 
(from Wilson, after Kdlliker). 

1. Gastric glands. 4. Transverse fibres of the mus- 

2. Muscular layer of the mucous cular coat. 

membrane. 5. Longitudinal fibres of the 

3. Submucous coat, in which a muscular coat. 

vessel has been divided. 6. Serous coat. 

Fig. 106,— A tubular gastric gland (from Wilsou,„arter Rolliker). 

1. Columnar epithelium occupy- portion, filled with nucleated 

ing its upper third. cells. 

2. Flexuous and twisted deeper 3. One of the nucleated cells. 
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child than in the adult. By inverting the pyloric end the 
•pylorus or pyloric valve will be seen to consist of a set of 
strong circular fibres, surrounding the intestine and acting 
as a sphincter muscle. 

Minute Anatomy . — The mucous membrane is divided 
into a scries of shallow cavities more or less hexagonal in 
form (stomach cells), at the bottom of which two or more 
tubes (stomach tubes) open. These latter secrete the 
gastric juice and are imbedded in the submucous areolar 
layer. The epithelium is columnar. 

The Small Intestines extend from the pylorus to 
the ileo-coecal valve, averaging twenty feet in length, 
and have certain general characteristics in common ; 
thus they are of an uniform calibre throughout, and 
their external surface is smooth and regular. They have 
four coats, viz. peritoneal, muscular (longitudinal and 
circular), areolar, and mucous. 'I’he peritoneal coat is not 
found throughout, thus the first i)art of the duodenum is 
completely invested except where the vessels enter, the 
second part only in front, and the third part not at all ; 
the jejunum and ileum are completely covered by perito- 
neum. The longitudinal muscular fibres are external, and 
the circular internal,* and they are both complete and 
continuous layers. The mucous membrane has the follow- 
ing characteristics throughout — valvulao conniventes, villi,-' 
Lieberkiihn^s follicles, solitary glands, and a columnar 
epithelium ; but the duodenum and ileum have certain 
special structures in addition. 

The Duodenum (Fig. 103) should be laid open along 
its free border, in order to see the opening of the bile and 
pancreatic ducts, which is marked by a papilla situated at 
tlie back of the vertical portion of the intestine, and about 
or below its middle. A probe should be passed into the 
orifice and along the pancreatic duct. The duodenum is 
from eight to ten inches long, and has a special structure 
(Brunner’s glands) in addition to the ordinary charac- 
teristics of the^amall intestine. 

* An artificial aid to the remembrance of this fact is afforded by 
noting that 10ngitudiual=0uter, and clfcularslnner layer. 
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ValvulcB conniventes are transverse folds of mucous 
membrane, which will be seen to commence a little be- 
yond the pylorus, and to increase in size at the lower part 
of the duodenum. 

Villi (Fig. 107, i) are minute projections from the sur- 
face of the mucous membrane, each containing a little 
capillary loop and a lacteal vessel, and being covered with 
columnar epithelium. They may bo best seen by floating 
a piece of intestine in water, 

LieherkUhn's follicles (Fig. 107, ^) are minute tubes 
which are placed between the villi ; they dip into the sub- 
mucous areolar tissue and are lined with columnar epithe- 
lium. 

SoUtarif glands are minute white bodies 
consisting of closed vesicles containing 
milky fluid and covered with villi. 

Brunner's glands^ peculiar to the duo- 
denum, are small lobulated glands situated 
in the submucous areolar tissue and 
having small ducts which open into the 
intestine. To see these it is necessary 
to pin out a piece of duodenum with the 
mucous membrane downwards, and then 
carefully td dissect away the muscular 
coat. 

[The jejunum and ileum (except a few 
inches to be left attached to the csocum) 
should be laid open along the line of at- 
tachment of the mesentery, so as to avoid 
damaging Peyer’s patches which are on 
the free border.] 



Fig. 107. — Section of the lower part of ileum of the calf, through a 
Peyer’s gland (from Wilson, after Kdlliker). 


1. Vila. 

2. Tubular glands or Lieber- 

ktlhn’s follicles. 

8. Musailar stratum of the mu- 
cous membrane. 

4. Sacculi of Peyer’s gland. 


5. Deep portion of the sub- 

mucous coat. 

6. Circular layer of the muscular 

coat. ^ 

7. Longitudinal layer of the mus- 

cular coat. 

8. Serous coat 
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Tho Jejunum includes about two-fifths of the remain- 
ing sifiall intestine, and is remarkable for the large size of 
the valvuljB conniventes and the number of solitary 
glands, but has no special characteristic. 

In the Ileum the valvulse conniventes wll be found to 
diminish rapidly in size and to be wanting at the lower 
pai*t. 

Feyei^s 'patches (Fig. 107, 4 ), the special characteristic of 
this part of the intestine, vary very much in size and are 
occasionally invisible. They will be recognised by their 
dotted appearance and by being of a lighter colour than 
the rest of tho intestine, and are always found on the part 
of the intestine farthest from the attachment of the 
mesenteiy. Each patch is formed of a collection of the 
solitary glands, and may bo as long as a couple of inches. 
Peyer’s glands will be found strongly marked, and some- 
times ulcerated in subjects which have died of typhoid 
fever. 

The Lartre Intestine (Fig. 95) is between five and six 
feet in length, and is remarkable for the pouched appearance 
consequent upon its longitudinal muscular fibres being 
shorter than the intestine itself. These longitudinal fibres 
are arranged in three distinct bands, two of which can be 
soon through the peritoneum, and the third between the 
layers of the meso-colon. (In the rectum which is not 
pouched, these fibres spread over the whole gut as in the 
small intestine.) Tho appendices epiploiccB are small pro- 
cesses containing fat attached along the free border of the 
intestine, which will be found to vary considerably in size 
in different subjects. 

The €(ccuiii (Fig. 108, i) (caput csecum coli) is dis- 
tinguished by its rounded shape and by the opening of 
the ileum into it. It has attached to its lower and back 
part tho appendix vermifomisy which is a little tubular 
prolongation terminating in a blind extremity. 

[The caecum with a few inches of small and large in- 
testine should bb detached, and the large intestine turned 
inside out to see the ileo-cmcal valve. After this has been 
done and the intestine reinverted, the cut ends may be 
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tied and the piece inflated and dried, that the valve may ho 
again examined in the dry condition.] 

The Il€o-€<scal valve (Fig. 108, 5) is formed by a pro- 
longation of a piece of ileum through the wall of the 
caecum, to which it is firmly attached ; and being stretched 
from side to side, the small intestine forms two folds which 
project ‘.nto the caecum and form the valve. The upper 
Fig. 108. fold, which is horizontal 

in direction, is sometimes 
known as the ileo-colicj 
and the lower or more 
vertical one as the ileo~ 
c<£cal fold.* The ridge 
on each side, formed by 
the ijrolongation of the 
Wo folds, is called the 
fnenum. It is obvious 
that these folds permit 
the ready passage of fluid 
from the small into the 
large intestine, but would 
prevent regurgitation un- 
less the parts were very 
much over-distended. 

The mucous membrane 
of the large intestine has no villi, for they are found to 
cease abruptly at the free margin of the ileo-caecal valve. 
Tubular glands resembling the follicles of Lieberkiihn, 
and solitary glands or closed follicles embedded in the 
submucous tissue, and having over them small depres- 

* Ai'tificial memory, S II 1 V — Superior Horizontal, Inferior Per- 
pendicular. 

Figi 108. — The cajcuin laid open, showing the entrance of the ileum, 
and ileo-caecal valve (from Wilson). 

1. Cfficum. 6. Aperture of appendix vermi- 

2. Commencement of coloni formis coici. 

3. Ileum. 7, Appendix wermiformis. 

4. Aperture of entrance of the 8, 8. Sacculi of the colon. 

ileum into the large intestine. 9. Mesentery of appendix ver- 

5. 5. lleo-cascal valve. miformis. 
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sioDs on the mucous surface, are found throughout the 
large intestine (Figs. 109 and 110 ). 

The Pancreas (Fig. 97) slioulJ be cleaned but be left 
attached to the duodenum. It is about seven inches long, 
and the larger end, where it touches the bowel, is called the 
head, the central portion the body, and the small extremity 
tho tail. Its average weight is three ounces. A probe 
being passed into the duct from the duodenum, it should 
bo dissected out, and will bo found to pass along tho whole 
length of the gland, and nearer the posterior than the 
anterior surface. The pancreas consists of lobules of a 
Fig. 109. Fig. no. 



yellowish colour held together by loose fibrous tissue, a 
small duct possing from each lobule into the main trunk. 

The Spleen (Fig. 98, 4 ) is purple in colour and 
somewhat oval in form, and has a convex and a concavo 
surface, with an anterior border which is sharp and 
slightly notched, and a posterior border which is thicker. 
On the concave surface is a vertical fissure, the hilwm, 
into which tho splenic vessels should be traced. Beneath 


Fig. 109. — Portion of the mucous membrane of the large intestine, 
magnified 75 times (from Wilson). 

Fig. 110.— Solitary gland from the colon of a child, os shown in a 
section of the intestine (from Wilson, after Kolliker). 

1. Tubular glands. 4 . Muscular layer of the mucous 

2. Depression on the surface of coat. 

themembrane^orresponding 5. Subnmeous coat, 

witli the central prominence 6. Muscular coat, 

of the gland. 7, Serous coat. 

8 . The gland. 
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the peritoneal coat which invests the oi^n will be found a 
fibrous coat, which is also continued 
into the splenic substance, fonning 
the traheculce or meshes in which the 
splenic pulp is contained. In this 
pulp, which consists principally of 
blood-vessels, are found the Mal^ 
pighian corpuscles which are special 
to the spleen, and are small vesicular 
bodies containing white semi-fiuid 
matter attached to the minute divi- 
sions of the splenic artery (Fig. 111). 
The minute anatomy and function of 
this organ are not fully understood. 

The lilver (Fig. 112) presents an 
upper and an under surface united by 
a thick posterior and a thin anterior margin. Its ordinary 
measurements are, twelve inches across, six from before 
backwards, and three inches in thickness ; its weight is 
about fifty ounces avoirdupois. The upper surface is 
divided into two unequal parts, of whie|i the right is the 
larger, by the attachment of the falciform ligament; and 
on tracing this back, its two layers will be found to diverge, 
forming the upper layer of the coronary and also the two 
lateral ligaments. If the left lateral ligament be traced it 
will be found to consist of a double fold of the peritoneum 
which may be followed to the under surface of the left 
lobe. The upper layer of the coronary ligament if traced 
outwards in the same way wiU be found to be reflected 
upon itself to form the right lateral ligament, and then will 
be followed to the under surface of the right lobe of the 
liver behind the transverse fissure, to form the under' 
layer of the coronary ligament ; thus leaving a more or less 
triangular interval between the two, in which the liver is 
attached to the diaphragm by cellular tissue, and through 
which the vena cava passes to the diaphragm. In this 

* Fig. 111. Arterial twig of the splenic arter^, showing the con- 
nexion of the splenic corpuscles with the small vessels. From the 
spleen of the dog (from Wilson, alter Kolliker). 
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manner four ligaments of the liver are formed by perito- 
neum, and the fifth or round ligament is the obliterated 
umbilical vein. 

The under surface of the liver (Fig. 113) presents five 
fissures and five lobes for examination. 

Fig. 112. 



Fissures , — The longitudinal fissure divides the under 
surface into a right and a left lobe and is occupied by the 
round ligament or umbilical vein (i). Its continuation 
behind the transverse fissure is the Jissure for the ductus 
'venosus (8) and contains that obliterated vessel. The 
transverse Jissure is at right angles to the longitudinal, and 
gives passage to the hepatic duct (3), hepatic artery (4), and 
portal vein (5), which lie in that order from before back- 
wards.* Parallel to the longitudinal fissure is the fissure 

* It will be observed that the order of vessels entering the liver is 
the reverse of those entering the kidney, q, v, p. 251. 


Fig. 112. — Upper surface of thci liver (from Wilson). 


1. Right lobe. 

2. Left lobe. 

3. Anterior or free border. 

4. Posterior or rounded border. 

5. Falciform or suspensory liga- 

ment. , 

6. Round ligament. 

7. 7. The two lateral ligaments, 
b. The space left uncovered by 


the peritoneum and sur- 
rounded by the coronary 
ligament. 

9. Inferior vena cava. 

10. Point of the lobus Spigelii. 

3. Fundus of the gall-madder 
seen projecting beyond the 
anterior border of the right 
lobe. 
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for the gall-hladder (2) which last should be distended 
with air by a blowpipe placed in the duct. Placed 
obliquely at the posterior margin of the liver and behind 
the gall-bladder, is the short groove or fissure for the vena 
cava (7) a portion of which vessel has been left in 
situ. 

Lobes , — ^The whole of the liver substance on the right 
of the longitudinal fissure is strictly the right lobe (a) but 
Fig. 113. 
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certain parts of it have received special names, viz. lobus 
quadratus, lobus Spigelii, and lobus caudatus. The right 
lobe has two shallow depressions on its under surface, 
the anterior one being where the ascending colon touches 
the liver, and the posterior one corresponding to the an- 
terior surface of the right kidney, over which it lies in 
the erect posture. 


Fig. 113, — Under burface of the liver (from Bonamy). 


H. Right lobe. 

L. Left lobe. 

Q. Lobus quadratus. 

S. Lobus Spigelii. 

0. Lobus candatus. 

I. Umbilical vein in longitudinal 

iisBure. 

2. Gall-bladder in its fissure. 

3. Hepatic duct in transverse 

fissure. 


4. Hepatic arteiy in transverse 

fissure. 

5. Portal vein in transverse 

fissure. 

6. Line of reflexion of perito- 

neum. 

7. Venacav®. 

8. Obliterated ductus venosus. 

9. Ductus communis chole- 

dochus. 
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Tlie Lohus quadratus (q) is the square lobe bounded by 
the longitudinal aud transverse fissures and the gall- 
bladder. The Lohus Spigelii (s) is the projecting portion 
behind the transverse fissure, and between the fissures for 
the vena cava and the ductus venosus. The Lohm 
caudatus (c) is the small tail ” of liver substance which 
connects the lobulus Spigelii with the right lobe. The 
left lobe (l) is on the opposite side of the longitudinal 
fissure, across which there is often a bridge of liver sub- 
stance (pons hopatis). 

The vessels entering the transverse fissure should be 
defined, and the fibrous tissue around them (caj^sule of 
Glisson) removed. The right and/e/^ hepatic ducts (4) will 
be found to emerge from the corresponding lobes and to 
unite in the common hepatic duct, which is about twu 
inches long ; this is afterwards joined by the cystic duct 
from the gall-bladder, to form the common bile duct (ductus 
communis choledochus) (9) which is nearly three inches 
long, and should bo traced into the duodenum. 

The gall-bladder (^) is a pear-shaped bag attached by 
cellular tissue to the liver, and covered superficially by 
the peritoneum. When distended, its large end ov J undue 
projects beyond the anterior border of the liver; the 
neck is curved upon itself twice and ends in the cystic 
duct, which is about an inch aud a half long and joins the 
hepatic duct. 

The hepatic artery and the portal vein each divide into 
right and left, and from the right artery the cystic branch 
should be traced to the gall-bladder. 

The piece of the vena cava is to be laid open, when the 
large hepatic veins will be seen passing into it. 

la order to learn the arrangement of the vessels in the 
liver, the vena portae should be carefully laid open for 
some distance with a pair of scissors. Through the thin 
wall of the vein a branch of injected hepatic artery will 
then be seen, and accompanying it is a branch of hepatic 
duct, the thre& vessels thus lying side by side in a portal 
canaL One of the hepatic veins being laid open in a 
similar way will be seen to be totally unaccompanied. 

T 
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An incision into any part of the liver will show on its 
cut suifaces a number of openings, some wide open, — the 
hepatic veins ; and others more or less collapsed and 
having by their sides the section of a small injected 
artery. These last are the portal veins lying in the portal 
canals, and they colla2)se on account of the loose attach- 
ment of the hbrous tissue around them. 

Minute Anatomy (Fig. 114). — The blood from the chylo- 
poietic viscera is brought to the liver by the vena porta?, 
and from it the bile is secreted. The divisions of the vein 
have been seen to pass through the portal canals, in which 
they receive the vaginal branches from the fibrous tissue 
of the organ, and subsequently divide until their branches 

run between the 
minute lobules, 
and are there- 
fore called inter- 
lobular veins (6). 
The lobules are 
surrounded by 
these interlobu- 
lar veins, from 
which the lobu- 
lar plexus of ca- 
pillaries is de- 
rived, which con- 
verges to the 
centre of each 
lobido and pours 
its blood, into 
the intralobular vein (a). Each intralobular vein passes 
out of the lobule at right angles to the portal vessels, and 
unites vrith other intralobular veins to form the sublohular 
veins ; these open into the hepatic veins which have been 
traced into the vena cava. Thus then the blood is traced 
from the portal vein into the vena cava. 

ijp. — h. 

Fig. 114. — Diagram of the circulation in the lobules of the liver 
(after Kiernan). , 

a, 0. Intralobular veins. h, b. In^^bular veins. 


Fig. 114. 
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The commencement of each primary hepatic duct is in 
the centre of each minute lobule, being continuous, ac- 
cording to Beale, with the basement membrane upon whicli 
the hepatic cells are placed. The minute ducts run to- 
wards the circumference of the lobule, and the radicles of 
adjacent lobules unite, the resulting ducts running along 
the portal canals by the side of the portal vein to emerge 
eventually at the transverse fissure. 

The Hepatic artery is principally for the nourishment 
of the tissue of the organ, and has little if anything to 
do with its function. It gives off vaginal and capsular 
branches which l un in the portal canals and supply the 
fibrous tissues, the blood being eventually returned into 
the portal vein. 

The interlobular branches accompany the interlobular 
veins, and according to the latest researches their blood 
enters the plexus within the lobules from which the bile 
is secreted. 

The KlAney (Fig. 97, 17 ) is convex on its anterior and 
flattened on its posterior surface, and its upper extremity 
is somewhat larger than the lower. Its outer border is 
convex and regular, while the internal is notched at the 
]>oint where the vessels enter. An average kidney 
measures about four inches in length, two-and-a-half in 
breadth, and rather over an inch in thickness. Its weight 
in the male is about ounces, and rather less in the 
female. The renal artery enters, and the renal vein and 
ureter emerge at a slit on the inner border called the 
hUum^ and the trunks of the vessels have the following 
relation from before backwards, viz., vein, artery, ainl 
ureter (compare vessels entering transverse Assure of liver 
in the reverse order, p. 271). Very generally, however, one 
of the branches of the renal artery will enter the hilum 
in front of the vein. 

The ureter, if traced upwards, will be found to expand, 
forming the pelvis of the kidney, and it should be noticed 
that the’ pdvia has a direction downwards, so that by 
referring to this, to the position of the vessels, and to the 
flattening of the posterior surface, the side to which the 




Fiij. 115. Section of the kidney, aurniountcd by the suprarenal 
capsule (from Wilson). 

1. Suprarenal capsule. 5,5,6. The three infundibula; 

2. Cortical portion of the kidney. the middle 5 is situated in 

3, 3. Tubular portion, consisting the mouth of a calyx. 

of cones. C. Pelvis. 

4, 4. Two of the papillas project- 7. Ureter. 

iinr into their corresponding 
calices. 

Pig. 116. — Plan of the structure of the kidney (from Wilson, after 
Kolliker). 

1, 1. Tuhulus rectus, div^iding 7. Capillary plexus formed by 

into branches as it ascends. the enerent vessels, of 

2, 2. Pyramid of Ferrein; with which one is seen at 8. 

the tubuU contorti. 9,9. Efferent vessels proceeding 

3, Origin of two tubules from to the tubular structure of 

their respective Malpighian tbepyramids andconstitut- 

bodies. ing the arterioles rectee. 

4, 4. Branch of an artery, ^ 10. Capillary pfexus of the tubu- 

5, 5. Three interlobular arteries lar structure of the pyra- 

giving off afferent twigs to mid. 

the ll^lpighian bodies, 6, 6. 11. One of the venulse rectie. 
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enclosed in a longli fibrous capsule, which may be peeled 
off to see the kidney substance. To see the internal 
structure of the organ it should be opened by a vertical 
incision through the convex border, which is to be carried 
into the pelvis. 

The Pelvis (Fig. 115, 6 ) will be found to be subdivided 
at the upper, middle, and lower part of the kidney into 
three portions, ,:which are called the Infundibula ( 5 ) and are 
again subdivided into the Calices, Projecting into the 
calices are small nodules of kidney substance termed the 
papilloB ( 4 ), which will be seen to be the apices of certain 
triangular dark-coloured bodies called the pyramids or 
cones ( 3 ). These pyramids, which are arranged more or 
less regularly side by side, constitute what is called the 
tubular or medullary substance of the kidney, while the 
lighter granular portion at the margin of the section is 
the cortical substance ( 2 ). 

The renal artery breaks up into four or five branches, 
which agaiji subdivide and pass between the pyramids into 
the cortical substance (Fig. 116). In the cortical sub- 
stance the Malpighian bodies _ov glomeruli are formed, 
each of which consists of a capillary plexus with an arterial 
twig (or afferent vessel) entering, and a venous radicle (or 
efferent vessel) leaving it, and these bodies are arranged 
along the arteries “ like bunches of currants.” Each Mal- 
pighian body or plexus is enclosed in a capsule^ which is 
continuous with a minute uriniferous tube (Fig. 117). 
The tube is convoluted in the cortical substance, and a 
secondary intertubvlar plexus is formed upon it by the venous 
radicle, after it has emerged from the Mali>ighian tuft. The 
uriniferous tubes enter the bases of the pyramids and 
converge at their apices, where they empty themselves 
into the calices ; from these the urine passes into the in- 
fundibula, and thence into the pelvis and ureter. Henle 
described a second series of small tubes, passing from one 
capsule to another and unconnected with the uriniferous 
tubes ; but the latest researches have shown that these 
smaller tubes are continuous with the convoluted tubes of 
the coHical substance, and are reflected for some distance in 
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the pyramids between the straight tubuli uriniferi, which 
they eventually join. 

The venous radicles, after forming the secondary plexus 
on the tubes, unite at the base of the pyramids, between 
which they pass to emerge at the hiluiii and form the 
renal vein. 

The Supra-Rcnal Capsule (Fig 115, i) is irregularly 
j^l 7 triangular in shape, or is com- 

monly said to resemble a 
cocked hat. If a vertical sec- 
tion be made, its external or 
cortical layer will bo seen to be 
yellew in colour and indis- 
tinctly striated, owing to its 
being composeil of minute 
tubes. The internal portion is 
dai'ker and softer and sur- 
rounds a small cavity in the 
centre, which, however, is only 
the result of decomposition 
(Wilks). The use of the capsule is unknown. 

The subject being replaced on its back, the dissectors 
should proceed with the examination of the pelvis, uidess 
they were unable to finish the aorta, lumbar plexus, and 
iliac arteries before the body was turned, in which case they 
must revei*t to the dissection of them at once {v. p. 248). 
In any case the dissector is strongly advised to read 
through the dissection of the deep parts of the abdomen 
again, before proceeding any further. 

Fig. 117. — Plan of the renal oirculation (from Wilson, after 
Bowman). 

Branch of the renal artery- 
giving off several Malpi-> 
ghian twigiteA 

An afferent twg to the capil- 
lary tuft contained in the 
Malpighian body, m,- ftom 
the Malpighian capsule the 
uriniferous tube is seen 
taking its tortuous course 
to U 


2, 2. Efferentvesaels; that which 
proceeds from the Malpi- 
ghian body is smaller than 
the corresponding artery, 
p, p. The capillary plexus, rami- 
fying on the uriniferous tube . 


branch of the renal vein, 9 . 


This plexus receives its blood 
from the efferent vessels, 
2, 2, and transmits it to the 
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The Pelvis. 

[^rhe pelvis with two lumbar vertebra} is to be separated 
from the trunk with the saw, when, by placing it on a 
table with the sacrum towards himself, the dissector will 
be able to get a better view of the contents than ho has 
yet done. The cavity of the pelvis should be carefully 
sponged out, and having removed the tow or cotton-wool 
from the anus, the dissector should let a stream of water 
run through the rectum. The bladder should be emptied 
of any urine it may contain by pressure with the hand, 
and be moderately distended with air.] 

The Peritoneum (Fig. 119) should be examined first and 
will be found to pass over the rectum, binding the upper 
part to the front of the sacrum {nieso-rectum) ; from the 
rectum to the bladder forming the recto-vesical pouchy 
and thence over the back of the l)ladder to the abdominal 
wall. On each side of the recto-vesical pouch is a distinct 
fold of peritoneum, formed by the reflection of the mem- 
brane over the obliterated hypogastric arteries and the 
ureters ; these are the posterior false ligaments of the 
bladder. The peritoneum passing from the side of the 
bladder to the pelvis forms the lateral false ligaments, and 
the portion reaching to the back of the abdominal wall 
over the urachus is called the superior false ligament of 
the bladder. Thus the false ligaments of the bladder, 
five ill number, are all formed by peritoneum. 

In the Female (Fig. 93) the peritoneum passes from 
the rectum to the jiosterior wall of the vagina, forming the 
recto-paginal pouch, and then over the uterus to the 
bladder, forming the utero-vesical po%ch. On each side of 
the uterus it is stretched across the' pelvis, forming the 
broad ligament of the uterus, which contains the round 
ligament, the ovary, and the Fallopian, ^be, the fim- 
briated extremity of which is to be noticed. The false 
ligaments of the bladder are the same as in the male, but 
^re less distinctly marked ; the margins of the recto- 
vaginal and ut^ro-vesica^ pouches have been named the 
anterior and posterior ligamerUs of the uterus. 
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[The peritoneum is to be stripped off the upper part 
and sides of the bladder, but the recto-vesical pouch is not 
to be interfered with at i)rcsent. By scraping away a little 
fat with the handle of the knife the pelvic fascia will be 
brought into view, but to examine it thoroughly the fol- 


Fig. 118. 



lowing dissection is to be made, in order to obtain a view 
from the outside. One dissector holding the pelvis firmly, 
the other is to clear away the remains of the adductor 
muscles on the right side of the pubes so as to expose the 
obturator externus muscle, which must then be carefully 
removed. Beneath the muscle will be found the branches 
of the obturator artery, forming a circle around the fora- 
men and lying upon the obturator membrane or ligament, 
which gives passage to both obturator artery and nerve at 


Fig. 1 18. — Pelvic fascia .^een from 

1, External cutaneous nerve. 

2. PouparPs ligament. 

8. Sartorius. # 

4. Anterior criiral nerve, 

5., Psoas and iliacus muscles. 

6. Femoral artery. 

7. Origins of rectus femoris. 

8. Femoral vein. 

ft. Acetabulum, partly removed. 
U>, Crural ring* 


the outside (drawn by J. T. Gray). 

11. Pelvic fascia. 

12. Pectineus muscle* 

13. Obturator fascia. 

14* GimbemaPs ligament. 

15. Fudic vessels and nerve in 

a sheath of fascia. 

16. Obturator vessels and nerve. 
18. Fascial origin of levator an# 

^ (white line). 
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its upper part. On removing the obturator ligament the 
fibres of the obturator internus muscle will be brought 
into view. With the saw a horizontal cut is now to be 
made from the upper margin of the obturator foramen 
into the cotyloid cavity, and a similar one at the lower 
margin of the obturator foramen, the extremities of the 
two cuts being about an inch apart in the bottom of the 
cavity. These are to be joined by a vertical cut with the 
chisel, and the ijiece of bone having been loosened with 
that instrument can be removed with the bone-forceps. 
With the chisel and bone-forceps the margins of the obtu- 
rator foramen may then be cut away so as to leave only 
a ring of bone. The obturator internus being now fully 
exposed, should be carefully detached from the adjacent 
structures, and may then be readily removed by gras])ing 
the tendon with the bone forceps and drawing the whole 
muscle out through the lesser sacro-sciatic foramen. The 
outer surface of the pelvic fascia will then be exposed.]"^ 

The Pelvic Fascia (Fig. 118) is continuous with the 
fascia over the psoas and iliacus muscles, and lines the 
pelvis, being very thin behind the obturator foramen, 
where it covers the pyriformis muscle and sacral plexus. 
In front it is a single layer, down to the level of a white 
line (i8) which can bo seen more or less distinctly stretch- 
ing in a curve across the obturator foramen. This marks 
the point where the pelvic fascia divides into two parts, 
the recto-vesical and the obturator layers, and also forms a 
part of the origin of the levator ani muscle, the fibres of 
which can bo indistinctly seen through the obturator 
fascia. The obturator layer (13) can be seen passing 
downwards on the inner side of the obturator internus 
muscle to bo attached to the spine and tuberosity of the 
ischium and great sacro-sciatic ligament, and to the ramus 
of the ischium, where it gives a covering to the pudic 
vessels and nerve. In ac^ition, it gives a thin layer to 
the under surface of the levator ani, called the anal fascia 
(Fig. 120), which is lost on the rectum and external 
sphincter, and was seen in the dissection of the periiiajum. 

* The credit of the invention of this dissection is due to Mr. John 
Wood, of King's Colleg(^ London. 
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(The relation of the pelvic and recto- vesical fascies has 
been compared to that of the wall-paper and carpet of a 
room.) 

Fiff. 119. 



The recto-vmcal layer is seen within the pelvis, and is 
continued over the internal surface of the levator ani to 


119. — Transverse section of the pelvis, seen from bchiiul, sbow- 
the distribution of the pelvic fascia (from VV'^ilsoii). 


Bladder. 

Vesicula scminalis of one side, 
divided. 

Rectum. 

Iliac fascia, covering in the 
iliacus and psoas (5); and 
forming a sheath for the ex- 
ternal iliac ve!>sel.s (6). 

Anterior crural nerve excluded 
from the sheath. 

Pelvic fascia, splitting int-o 
the recto-vesical and ob- 
turator layers. 

Recto* vesical layer, forming 
the lateral ligament of the 
bladder of one side, and a 
sheath to the vesical plexus 
of veins. 


10, A layer of fiiscia passing be- 
tween the bladder and rec- 
tum. 

J 1. A layer passing around the 
rectum. 

1 2. Levator ani. 

13. Obturator internus, covered 

in by the obturator fascia, 
which also forms a sheath 
for the internal pudic 
vessels and nerve (14). 

15. Anal fascia investing the 
under surface of the levator 
ani. • 

d^'igures 14, 15 are placed in the 
ischio-rectal fossa. 


Note . — This diagram is copied (with acknowledgement) in Gray’s 
Anatomy, but has been confused by the addition of. the vertebrA 
drawn so as to make the view from the fronts which alteration 
renders the relations impossible. 
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the bladder, fonriing the laieral true ligaments, and from 
the back of the pubes, forming the anterior true ligaments 
of the bladder ; whilst between them it is seen to dip down 
to the prostate, of which it forms the capsule, and is thus 
continued from one side to the other of the pelvis. 

Thus, the levator ani muscle is seen to be enclosed by 
tlie rocto-vesicjil and anal layers of fascia ; the ischio- 
rectal fossa to be lined by the obturator and anal layers ; 
and four of the true ligaments of the bladder to be formed 
by the recto-vesical layer, — the fifth being the obliterated 
urachus. 


Fiff. 120. 


Levator ani. 
liateral li- 
gament of 
bladder. 

( ’apsulc of 
prostate. 
Kectuin(cut) 


—Pelvic fascia. 



Obturator 
fa.scia. 
Recto - vesi- 
cal fascia. 
Anal fascia. 


[n the FeiniUc the recto vesical layer forms the liga- 
ments of the bladder in the same way as in the male, but, 
ill addition, gives a covering to the vagina. 

[A side-view of the contents of the ^pelvis is now to be 
obtained in the following way ; — 

The left obliterated hypoga.stric artery with the vesical 
and hcemorrhoidal arteries (and uterine and vaginal in 
the female) are to be severed, and the bladder and rectum 
turned as much as possible to the right side. The left 
lateral true ligament of the bladder is to be divided, and 


Fig. 1*20. — Section of pelvi.s to show the pelvic fascia from the front 
(drawn by J. T. Gray). 
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the knife carried through the subjacent levator ani 
muscle. A cut is then to be made with the saw through 
the pubes just external to the left anterior true ligament 
of the bladder and another is to be made through tlio 
Fig. 121. 



whole length of tho sacrum and coccyx just to the left of 
the middle line, which will necessarily divide the right 
common iliac artery and left common iliac vein. 


Fig. 121. — Sec-tion of pelvis to the left of the median lino at the 

S ubcs. and through the middle line of the sacrum (drawn b 3 ’’ 
. T. Gray). 


1. Section of left pubic bone. 

2. Peritoneum on .bladder. 

3. Left crus penis (cut). 

4. Pelvic fascia forming anterior 

ligaments of bladder, 

5. Part of accelerator grinae. 

6. Posterior layer of triangular 

ligament, or pelvic fascia 
forming the capsule of the 
prostate. 

7. Anterior layer of trianplar 

ligament, or deep perinieal 
fascia. 

Between 6 and 7 are .seen the 
following : — raembranoiw 
urethra, deep muscles of 


urethra (insertion), and 
Cowper’s gland of the left 
side. 

3. Vas deferens. 

9. Bulb of urethra. 

10. Kectum. 

11. Cut edges of accelerator 

iirinio and transversus 
perinmi. 

12. Left ureter. 

13. Bedcction of deep layer of 

superficial fascia round 
transversus perinssi. 

14. Left vesicula seminalis. 

15. Cut edge of levator ani. 

16. Hectum. 

17. Prostate. 
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The sacrum may be conveniently sawn partly on its 
anterior and partly on its posterior surface, and the two 
cuts united with the chisel, by which time will be saved. 

The knife is now to be carried closely along the ramus of 
the pubes of the left side so as to detach the urethral 
muscles and triangular ligament, when by using a little 
force the pelvis will be divided into two parts, the right 
containing all the viscera, and the left the internal iliac 
vessels and sacral plexus of that side. A staff should 
be passed through the urethra into the bladder, which 
is to be moderately distended with air, and the rectum 
is to be carefully distended with tow or cotton-wool, and 
secured by a string to the top of the sacrum or lumbar 
vertebraj.] 


Side View of the Pelvis (Fig. 121). — Beginning in front 
and supposing the dissection of the perinamm to have 
been made as directed, the bulb of the urethra ( 9 ) will be 
plainly seen lying in front of the triangular ligament or 
deep pcriiiooal fascia ( 7 ), which has been purposely left 
untouched on the left side. The edge of the triangular 
ligament which has just been detached from the ramus of 
the pubes will be recognised, and immediately behind will 
be seen some ^lale muscular fibres, the cut edges of the 
compressor nrethree (Guthrie). The staff may be felt 
through these as it lies in the membranous port ion, of the 
urethra, which by a little dissection will be exposed, and 
may be seen in a favourable subject to be surrounded by 
circular muscular fibres. One of Cowper’s glands, w^hich 
resembles a pea in size and appearance, may be found 
immediately below the urethra. Behind the membranous 
portion of the urethra will be found another edge of 
fascia, the recto-vesical layer of the pelvic fascia passing 
on to the prostate to form its capsule ( 6 ). 

The 'Membranous portion the Urethra is a very 
important part, and should be specially noticed in the 
present view. It is seen to extend from the deep i^eri- 
na)al fascia or triangular ligament to the pelvic fascia or 
capsule of the prostate, or it is sometimes described as 
lying “between the two layers of the triangular ligament.” 
It is nearly an inch in length and is not quite horizontal 



286 


THE PELVIS. 


in its position, the anterior extremity being about an inch 
below the symphysis pubis, and the posterior a little 
lower. This is the portion of the urethra opened by the 
deep incision in lithotomy, and it should be noticed how 
much its position will vary according to the movements 
of the staff, — whether that instrument be hooked under 
the pubes or depressed towards the rectum. 

The Pelvic Fascia should bo traced on to the prostate, 
bladder, and rectum, and the relations of those organs 
noticed. 

The Rectum (Fig. 121, lo) is about eight inches long, 
and extends from the left sacro-iliac synchondrosis to the 
anus, lying a little to the left of the median line of the 
pelvijs. It is divided into three portions, a superior or 
vercical, a middle or horizontal, and an inferior or vertical 
portion ; and the upper two parts of the intestine are 
closely attabhed to the front of the sacrum and coccyx, 
while the third part passes through the levator ani and 
sphincter muscles to the anus, immediately in front of tho 
tip of the coccyx. 

The peritoneum surrounds the first vertical portion and 
binds it. to the sacrum, forming the meso-rectum ; the 
membrane only covers the front of the upper part of the 
second portion as it forms the recto-vesical pouch ; and 
has no connection with the third part at all. (Thus the 
relations of the rectum correspond to those of the duo- 
denum as respects the peritoneum, v. p. 241). 

The bladder lies immediately over the second portion 
of tho rectum, and between the two organs are the vesic- 
ulm seminales and vasa deferentia. Tho prostate is close 
above the commencement of the third portion of the 
rectum, but as the bowel turns down to the coccyx, an 
interval is left between it*nd the urethra, ccitTesponding 
to the perimeum proper or surface between the back of the 
scrotum and tho anus. 

[The left vesicula seminalis should be dissected out that 
its position may be seen, and the vas deferens and ureter 
of the left side are also to be traced out ; the recto vesical 
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pouch of peritoneum is to be laid open along the side so 
that its extent may bo fully seen.] 

The Bladder (Fig. 121, 2 ) varies in position according 
to its state of distension, being in the anterior part of the 
pelvis when empty, but filling the pelvis and rising into 
the .abdomen when distended. The neck of the bladder is 
the n^rowed portion attached to the prostate, and the 
remainder of the viscus is termed the body. The upper 
j)art of the body is the apex or auHfimit, to which the 
obliterated urachus is attached, and over which the 
obliterated hypogastric arteries pass to the abdominal 
wall. The base or fundus of the bladder is the lowest part 
of the organ, which is seen to rest on the horizontal portion 
of the rectum, with the vesiculae seminales and vasa 
deferentia intervening. 

The peritoneum is reflected from the secoiifd poition of 
the rectum on to the fundus of the bladder at the level of 
the entrance of the ureters, and is then continued over 
the back of the bladder until it is reflected over the 
urachus to the abdominal wall, leaving the anterior sur- 
face uncovered. 

It should bo noticed how much the extent of bladder 
uncovered by peritoneum, both above and below, depends 
upon the distension of the viscus ; since in the contracted 
state its anterior surface is in contact with the pubes, 
whilst in the distended condition it rises above the bone 
and is in contact with the posterior surface of the ab- 
dominal muscles, and thus tapping above the pubes with- 
out injury to the serous membrane is possible. The depth 
of the reetp-vesical pouch will similarly be found to vary, 
the peritoneum reaching nearer to the prostate when the 
bladder is fempty than when ft is full ; consequently the 
operation of tapping by the rectum can be only safely 
undertaken when the bladder is distended. 

The left ureter (Fig. 121, 11 ) descending from the 
kidney is contained in the posterior false ligament of the 
bladder, and can now be traced beneath the peritoneum 
to its point of entrance into the posterior part of the 
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fundus of the bladder, at a point nearly parallel to the 
posterior extremity of the vesicula seminalia. 

The left Vas Deferens (Fig. 121 , 8) can be traced from 
the testicle, and has been seen to turn down into the pelvis 
to the inner side of the external iliac artery, after leaving 
the inguinal canal. It is now seen to wind over the back 
of the bladder, crossing the obliterated hypogastric artery, 
and to be continued beneath the peritoneum to the fundus 
of the bladder, where it hooks round the ureter to be- 
come internal to it ; the vas will be afterwards traced to 
the prostate. 

The Prostate Gland (Fig. 121 , 17) is now seen in front 
of the bladder, and enclosed by a process of recto-vesical 
fascia which forms the capsule of the gland. It is placed 
over the commencement of the thitd part of the rectum, 
and in front of, but below the level of, the bladder. In 
old ago the prostate is frequently enlarged, in which case 
it presses upon the rectum as well as upon -the urethra, 
which passes through its substance nearer the upper than 
the lower surface. 4. 

[A transverse cut is now to bo made at the bottom of 
the recto- vesical pouch, which will allow the bladder to be 
drawn forward, when a little dissection will expose the 
surface of the viscus uncovered by peritoneum and lying 
over the rectum,] 

The portion of the base of the bladder uncovered by 
l^eritoneum is triangular in shape, and is bounded on each 
side by the vasa deferes/Uia and vesiculce seminales; the 
base of the triangH^ls formed by the reflection of perito- 
neum at the line of the entrance of the ureters, and the 
apex id at-tke back of the prostate. It is here that the 
ddadder is opened when punctured from the rectum. 

A process of the recto-vesical layer of pelvic fascia can 
now be traced between the rectum and bladder, giving a 
covering ta those organs, to the prostate, and to the 
vedadcs s^ndnodes. „ 

The Veilcmee aieminaieg (Fig. 121, 14) are two con- 
voluted sacs situated on tha under surface of the bladder, 
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and converging to enter the prostate close to the median 
line. They are somewhat expanded at their posterior 
extremities, which are about two inches apart and reach 
nearly to the recto-vesical pouch. They have the vas>a 
deferentia lying close to their inner sides, and together 
they form the sides of the triangle mentioned above. 

The vasa deferentia become somewhat enlarged as they 
pass beneath the bladder ; they lie close to the inner sides 
of the vesiculoe, and the duct of each vesicula joins the 
corresponding vas deferens at the prostate, thus forming 
the common ejaculatory duct. 

In the Female (Fig. 122), the short urethra will be 
seen to ^ss obliquely upwards to the bladder ; and imme- 
diately below it is the vagina passing up to the uterus, 
which must be held in position by a string passed through 
its fundus. The rectum occuiues the same position as in 
the male, but is rather larger ; and the peritoneum will be 
seen to pass from it to the posterior surface of the upper 
part of the vagina, thus forming the recto-vaginal pouch, 
being then reflected over the uterus to form the utero- 
vesical pouch between it and the bladder. 

The pelvic fascia gives coverings to the rectum and 
vagina which should be defined, and the latter canal may 
be laid open along the side to study the position of the 
oi uteri, when the uterus is imits proper position and when 
displaced. 

The Bladaer (Fig. 122, 4) closely resemUes that viscus 
in the male, but is rather larger, and ibs fundus is in con- 
tact with the vagina instead of with the rectum. 

The Urethra (Fig. 122, 6) in the female is about an inch 
and a half long, placed immediately beneath the pubes 
and curved upwards slightly tp the bladder. It -may be 
said to correspond to the membranous wethra of the 
male. 

The Uterus (Fig. 122, 18) is situated behind the bladder, 
and, if in its prqper position and healthy, its. upper end 
or fundus should not reach above a line dr6wn from the 
upper edge of the pubic symphysis to thf lumbo-sacral 
articulation (Savage). • M.The uterus is tilted slightly for- 
u 
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Fig. 122. 



Fig. 122. — Side view of the viscera of the female pelvis (from Wilson). 


1. Symphisis pubis. 

2. Abdominal parietes. 

3. Collection of fat, forming 
r the prominence of the mens 

Veneris. 

4. Urinarj’^ bladder. 

5. Entrance of left ureter, 
fi. Cafial of the urethra. 

7. Meatus urinarius. 

8. Clitoris, with its praspu- 

tium, divided through the 
middle. 

9. Left nympha. 

10. Left labium majus. 

11. Meatus of the vagina, nar> 

rowed by the contrac^on of 
its sphincter. 

12. 22. Canal of the vagina, on 

whidi the transverse rugie 
are apparent. 

13. Thick wall of separation be- 

tween the base of the 


bladder and the vagina. 

14. Wall of separation between 

vagina and rectum. 

15. Perinaeum. 

IG. Os uteri. 

17. Cervix uteri, 

18. Fundus uteri. 

19. Kectum. 

20. Anus. 

21. Upper part of rectum, in* 

vested by peritoneum. 

23. Utero-vesical fold of jicri- 

toneum. Therecto-vaginal 
fold is seen between the 
rectum and posterior wall 
of the vagina. 

24. Superior false ligament of 

the bladder. 

25. Last lumbar vertebra. 

2G. Sacrum. 

27, Coccyx. 
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wards so that its axis corresponds to that of the pelvis, 
and its lower end or ^rvix is received into tho upper end 
of tho vagina. 

The Broad Llnrakneiit (Fig. 93) of the uterus is the 
fold of peritoneum attached to each side of the fundus, in 
wiiich are three partial subdivisions, viz., a superior in 
which is the Fallopian tube, an anterior in which is the 
round ligament of the uterus, and a posterior covering tho 
ovary. 

Tho right round ligament of the utejfus is now to be 
traced frmn the internal abdominal ring to the fundus of 
tho uterus, but the Fallopian tube and ovary may be 
I'tore conveniently examined with the uterus at a later 
period. 

The Vasina (Fig. 122 , /i) is a curved tube of which tho 
anterior wall is onsiderably shorter than the posterior, 
the former in '.3 vi/gin rarely exceeding two inches in 
length, brt the latter being x early twice as long (Savage). 
It is in •or.Hi.*'- ’ssitii the bladder in front, and with the 
rectum be/' .a at uhe lower part, but the recto- vaginal 
pouch <'f poritoueum intervenes between the two organs 
above. Tho neck of the uterus projects backwards into 
the upper extremity of the vagina, and its lower extremity 
passes through tho levator ani muscle and is surrounded 
by the sphincter vaginso. 

[Tho viscera of the pelvis being drawn down to the left, 
the internal iliac vessels and sacral plexus of the right 
side can be examined, and they shoiild also be dissected 
on the left half of the pelvis, which has been preserved 
for the purpose. Opportunity may be taken to trace' 
branches of the sympathetic nerve to tho sides of the 
pelvic organs.] 

The Internal Iliac Artery (Fig. 123, 4 ) is a branch of 
the common iliac, from which it ^jomes off at the sacro- 
iliac synchondrosis, and immediately passes into the pelvis. 
In the foetus the hypogastric artery, the direct continua- 
tion of the internal iliac in size and direction, passed for- 
wards over the bladder to the umbilicus, but it is now 
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converted into a fibrous cord, which however is pervious 
for a short distance, and thus gives branches to the bladder. 
The internal iliac is crossed by the ureter and closely 


Fig. 123. 



Fig. 123. — Side view of female pelvis with internal iliac artery 
(altered from Savage). 

1. 1. Spermatic or ovarian 

artery. 

2. Right ureter (cut). 

3. External iliac vessels. 


4. Internal iliac artery. 

5. Epigastric artery giving an 

obturator branch. 

6. Posterior trunk of internal 

iliac dividing into gluteal, 
ilio-Iumbar, and lateral 
sacral branches. 

7. Anterior trunk of internal 


iliac arteiy giving off Bup6> 
rior vesical and uterine 
arteries, and ending in 
the obliterated hypogastric 
(cut). 

8. Uterine artery anastomosing 

with tlie ovarian in the 
broad ligament, and giving 
a vaginal branch. 

9. Obturator artery. 

10. Left ureter. 

11. Obturator internus. 
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covered by, the peritoneum in front; behind it are the 
internal iliac vein and the lumbo-sacral cord, with a por- 
tion of the pyriformis muscle. At the upper border of 
the great sacro-sciatio notch it divides into anterior and 
posterior trunks, which give branches to the viscera and 
to the inside and outside of the pelvis. 

Branches (Fig. 123). — From the anterior division are 
given off three visceral and three parietal branches ; from 
the posterior trunk three parietal branches. 


Visceral 

branches. 


Aivterior Division, 


' Superior vesical. 

Inferior vesical. 

: Middle hemorrhoidal. 
( Uterine } additional 
1 Vaginal 3 in female. 


Parietal 

branches 


( Obturator. 
< Sciatic. 

( Pudic. 


1. The Superior vesical (7) arteries are small branches 
from the unobliterated portion of the hypogastric artery, 
which are distributed to the upper part of the bladder. 
A middle vesical branch is sometimes derived from one of 
these. 

2. Inferior vesical, and 3. Middle koemorrhoidal (i6) 
arteries genertilly come off together, and are distributed to 
the under surface of the bladder and vesiculoo seminales, 
and to the adjacent portion of the rectum. The middle 
hjemorrhoidal artery anastomoses with the superior haemor- 
rhoidal branch of the inferior mesenteric above, and with 
the inferior hfemorrhoidal branch of the pudic artery 
below. 

4. The Uterine (8) and Vaginal arteries supply those 
organs, the uterine passing to the cervix and then giving 
branches to the body of the uterus. 

5. The Obturator (9) artery passes directly forwards 
below the level of the nerve to the obturator foramen, 


12. Sacral plexus. 

13. Pudic artery. 

U. Sciatic artery. 

15. Levator ani. 

16. luferior vesical and middle 

hiemorrhoidal arteries. 

B. Bladder. 


IT. Uterus. 

O. Ovary. 

F. Fallopian Tube. 
V* Vagina. 

R. Rectum.' 

P. Pubes. 

S. Sacrum. 
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through the upper part of which it disappears with the 
nerve, after giving off a small puhic branch to the back of 
the bone, and also an iliac branch to the iliacus internus 
and ilium. The distribution of the obturator artery out- 
side the pelvis has been already seen on the right side 
(ji. 280) but may now be followed out on the left side. 

When the obturator arises from the epigastric artery 
there is generally a small branch running in the i)roper 
position with the obturator nerve (v. p. 97). 

G. The Sciatic (14) and 7. the Pudic (13) arteries can 
only be seen for a short distance within the pelvis, as they 
lie on the pyriformis to j)ass through the lower part of 
the greater sacro-sciatic foramen below that muscle. 
The pudic is generally smaller than the sciatic, and a 
I’ttle in front of it, but the size and relation of the 
vessels vary. Supposing the perinmum and buttock to 
have been dissected, the opportunity may be taken to 
trace the sciatic artery through the great sacro-sciatic 
foramen to its distribution outside the pelvis, and to 
follow the pudic in its course around the spine of the 
ischium, and through the lesser foramen to the peringeum, 
where it will be seen running close to the margin of the 
pubes. 

The three parietal branches from the posterior division 
of the internal iliac artery are, the gluteal, ilio-lumbar, 
and lateral sacral aHerics. 

1. The Gluteal (6) artery is a thick trunk, disappearing 

at once through the upper part of the great sacro-sciatic 
foramen between the 1 umbo-sacral and first sacral nerves 
and above the pyriformis. It is distributed to the 
buttock (p. 119). • 

2. The IlMunihar (16) artery passes into the iliac fossa 
beneath the psoas and iliacus muscles ; and then divides 
into a lumbar branch which anastomoses with the last 
lumbar artery, and an iliac branch which supplies the 
iliacus and the bone, anastomosing with the circum- 
flexa ilii branch of the external iliao artery. 

3. The Lateral sacral (18) artery (often double) descends 
on the front of the sacrum intemedly to the sacral foramina 
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to the coccyx, where it anastomoses with the artery of the 
opposite side and with the sacra media from the aorta. 
In its course it gives branches to the sacral nerves and 
the pyriformis muscle. 

The Vetnit corresponding to the branches of the in- 
ternal iliac artery open into the internal iliac vein, which 
passes beneath its artery to the common iliac vein. 

Fig. 124. 


I 



Fig. 121. — Floor of female pelvis (from Savage). 


1. Symphysis pubis. 

2. Section of bladder. 

3. Section of vagina. 

4. Levator ani muscle. 

6. Obturator vessels. 

6. Obturator intcrmis muscle. 

7. Section of rectum. 

8. Coccygens muscle. 


9. ‘ White line’ of pelvic fascia. 

10. Sciatic and pudic vessels 

and nerves. 

11. Lesser sacro-sciatic liga- 

ment. 

12. Front of sacrum. 

13. Pyriformis muscle. 
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[The bladder and rectum are now to be drawn out of 
the i^elvis as much as possible, to do which it will be 
necessary to divide the ligaments of the bladder and 
the recto-yesical layer of pelvic fascia ; this will bring 
into view the structures which close the lower aperture or 
outlet of the pelvis.J 

The Floor of the Pelvis (Fig. 124) is formed by the fol- 
lowing structures. In front the levatores ani of the two 
sides blend in the middle line, supporting and being 
closely connected with the pelvic viscera. Immediately 
behind these and separated only by a very nan’ow space 
of cellular tissue, are the two coccygei muscles ; and pos- 
terior to these the two smaller sacro-sciatic ligaments, 
which bound the great sacro-sciatic foramen. This fora- 
men is closed by the pyriformis muscle, above and below 
which vessels and nerves leave the i>elvis. 

The Levator Anl Muscle (Fig. 125 , 23 ) takes its m'igin 
from the back of the pubes, and from the front of the 
spine of the ischium ; between those points its fibres are 
attached to the white line marking the division of the 
pelvic fascia, and seen on the dissection of the fascia from 
without (Fig. 118). The anterior fibres i)ass beneath the 
bladder and prostate to unite with those of the opposite 
side in the median raphd of the perinaeum, the name levator 
prostates being sometimes given to those fibres which pass 
beneath the prostate [in the female they are connected 
with the vagina]; the middle fibres are inserted into 
the rectum and blend with the sphincter; whilst the 
posterior fibres unite with those of the opposite side in the 
median raph 6 behind the anus, and are attached to the 
apex of the coccyx. 

The Coccyereus (Fig. 125, 34 .) is the little triangle of 
pale muscular fibres having its imertion into the side -of 
the coccyx, and its origin (the aj^ex of the triangle) from 
the spine of the ischium immediately behind the attach- 
ment of the levator ani, from which the muscle is 
separated by a narrow cellular interval. The posterior 
border of the coccygeus is intimately connected with the 
lesser sacro-sciatic ligament, which passes from the sacrum 
to the spine of the ischium. 
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The Obturator internus muscle (Fig. 125, 19 ) has been 
destroyed on the right side, but on the loft side of the 
pelvis may be seen both above and below the level of the 
fascial origin of the levator ani. It arises from the 
posterior aspect of the rami of the pubes and ischium 
immediately in front of the thj^roid foramen; from the 
inner surface of the obturator ligament ; and from the 
surface of bone behind the foramen as far as the great 
sacro-sciatic notch. The fibres end in a tendon, which passes 
out of the lesser sacro-sciatic foramen to be inserted on 
the upper margin of the great trochanter of the femur, 
its deep suiface being subdivided into four or five small 
tendons as it winds over the edge of the sacro-sciatic 
notch, which is encrusted with cartilage and lubricated by 
a bursa. 

[The pelvic viscera are now to be removed by carefully 
detaching the urethra and bladder from the pubes, dividing 
the levator ani, and severing the slight connections be- 
tween the rectum and coccyx. The whole of the urinary 
and genital organs should be carefully preserved for after 
examination. The sacral nerves can now be dissected on 
both sides of the pelvis, and in order to see them clearly 
it will be weU to remove the remaining branches of the 
internal iliac artery. All the branches of the sacral nerves 
.should be preserved, and care be taken not to remove the 
gangliated cord and hypogastric plexus of the sympathetic. 
The upper sacral nerves will be readily seen emerging 
from the foramina, but the fifth sacral and the coccygeal 
nerve will be found piercing the coccygeus muscle close to 
the side of the coccyx.] 

The Sacral Plexus (Fig. 1 26) is formed by the upper 
four sacral nerves and the lumbo-sacral cord derived from 
the fourth and fifth lumbar nerves, which is seen descend- 
ing into the pelvis. The several nerves receive branches 
from the cord of the sympathetic as tliey leave the sacral 
foramina, and then lying on the pyriformis muscle they 
unite to form one large flat baud, which is the plexus. 
This is seen to disappear through the great sacro-sciatio 
foramen immediately above the lesser sacro-sciatic liga* 
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ment, and by looking at the outside of the pelvis, the 
dissector will be able to see the three nerves into which 


Fig. 125. 



Fig. 125.— Side view of the nerves of the pelvis, the viscera having 
been removed (from Hirschfeld and Leveilld). 

1. Abdominal aorta. 12. Right liimbo-sacral nerve. 

2. Gangbated cord of eympa 13. Obturator nerve. 

thetic (left aide). 14. First sacral nerve. 

3. Genito-crural nerve. 15. Gluteal nerve. 

4. Left common iliac artery. 16. Pyriformis of left side (cut). 

5. Right common iliac artery. 17. Obturator arten*. 

6. Left lumbo-sacral Cord. 13. Second sacral nerve. 

7. Psoas muscle. 19. Obturator intemus. 

8. Ganghated cord of sympa- 20. i^riformis of right side. 

thetic ( right side). 21. Nerve to levator ani. 

9. Internal iliac artery (cut). 22. Sacral plexus. 

10. Gluteal artery (cut). 23. Levator ani (cut). 

11. Right external iliac artery. 24. Third sacral nerve. 
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it divides, viz., Great Sciatic, Small Sciatic, and Internal 
Pudic ; and to trace the pudic nerve around the spine of 
the ischium and through the lesser sacro-sciatic foramen 
to the perinmum. 

Branches within the Pelvis, A couple of branches are 
given to the pyriformis either from the plexus or from 
the sacral nerves before they unite. The nerve to the 
obturator interaus (26) arises at the point of union of the 
lumbo-sacral with the firat sacral nerve and, lying upon 
the plexus, passes with the pudic nerve through the sacro- 
sciatic foramina to the inner surface of the muscle, sup- 
plying in its course the gemellus superior. The nerve to 
the qaadratus from the lower part of the plexus, or some- 
times from the great sciatic nerve, passes out beneath 
that nerve close upon the hip-joint, and supplies the 
quadratus and the gemellus inferior (p. 122). 

At the upper margin of the great sacro-sciatic foramen 
will bo seen the superior ghUeal nerve (15), derived from 
the lumbo-sacral cord and passing out above the pyri- 
formis with the gluteal artery. 

Below the plexus are the branches of the other sacral 
nerves. These last can seldom be made much of, since 
the nerves themselves are very small and a quantity of 
fibrous tissue is mixed with them. 

From the 4th Sacral nerve a branch may be traced to its 
junction with the 5th nerve, and from the 4th also are 
derived communicating branches to the sympathetic on the 
bladder and rectum, and muscular branches to the levator 
ani and coccygeus ; as well as a branch which passes 
through the great sacro-sciatic ligament to the perinseum 
to supply the external sphincter. 


25. Bulb of urethra covered by 

accelerator urinsc. 

26. Nerve to obturator internns. 

27. Transversus perinsei (cut). 

28. Fourth sacral nerve. 

29. Dorsal nerve of penis. 

30. Visceral branches (cut). 

81. Inferior pudendal nerve. 

32. Fifth sacral nerve. 

83. Small sdaiic nerve. 


34. Coccygeus muscle. 

36, Sixth or coccygeal nerve. 

38, Internal pudic nerve. 

40. Inferior hsemorrhoidal nerve. 

42. Posterior superficial perinaeal 
nerve. 

44. Anterior superficial perinseal 
nerve. 

46. Deep perineeal nerves to bulb 
and muscles. 
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The 5th Sacral nerve communicates with the 4th and 
the coccygeal nerve, and terminates by piercing the 
coccygeus muscle, which it supplies. 

The Coccygeal nerve (6th) also pierces the coccygeus 
muscle to end on the back of the coccyx. 

The Gansllated Cord of tlie Sympathetic (Fig. 125, 8) 
may be traced on each side of the sacrum internally to 
the foramina, and has upon it four or five ganglia; the 
two cords uniting on the coccyx in the ganglion impar. 
Communicating branches are given to the sacral nerves 
and to the hypogastric plexus. 

The Hypogastric plexus is placed on the front of the 
sacrum, and is continuous with the sympathetic plexus 
upon the aorta. It is continued forward upon the two 
internal iliac arteries to form the pelvic plexuses^ which 
are placed on each side of the bladder and rectum. 

In addition there are upon the several hollow viscera 
plexuses from the sympathetic, parts of which are visible 
in the various stages of the dissection. They are derived 
from the pelvic plexuses, and are distributed over the 
branches of arteries supplied to the several viscera, receiv- 
ing corresponding names. 

The Pyrlformla muscle (Fig. 125, 20 ) if not sufficiently 
well seen may be more fully exposed by drawing the sacral 
plexus out of the sacro-sciatic foramen. It arises from 
the front of the sacrum between the 1st, 2nd, 3rd, and 
4th sacral foramina, and leaves the pelvis through the 
great sacro-sciatic foramen, having the gluteal vessels and 
nerve at its upper, and the sciatic and pudic vessels and 
nerves at its lower border. It is inserted into the upper 
border of the great trochanter of the femur, and is svp^ 
plied by branches from the upper sacral nerves. 


Pelvic Viscera in the Male. 

[The bladder with the urethra and the rectum having 
been removed as directed, should be laid on the table with 
the rectum uppennost, and that viscus should be cleaned, 
and its muscular fibres exposed.] 



THE RECTUM. 


301 


The Rectum is about eight inches long and is generally 
largest just above the anus, which will be seen to be sur- 
rounded by the sphincter muscle. The arrangement of 
the peritoneum upon the rectum has been already de- 
scribed (p. 286), and the longitudinal muscular fibres will 
be now seen to differ from those of the rest of the large 
intestine, in being spread all around it instead of being 
collected in three bands. The internal or circular mus- 
cular fibres become thickened near the anus to form the 
internal sphincter muscle, which is best seen when the 
bowel is opened. The numerous arteries entering the 
rectum are derived from three sources — the superior 
hasrnorrhoidal artery from the inferior mesenteric ; the 
middle hjemorrhoidal from the internal iliac ; and the 
inferior hjcrnorrhoidal from the internal pudic. The veins 
open both into the vena portce and the internal ilijic vein. 

The intestine being opened along its unattached border, 
the mucous membrane will be seen to be smooth, except 
near the anus, where it is thrown into longitudinal folds 
by the sphincter. Here also it frequently happens that 
haemorrhoids exist. Three or four transverse ridges of 
mucous menjbrano (valves or folds of Houston) will be 
found from three to six inches above the anus, which occa- 
sionally cause difficulty in the introduction of a bougie or 
rectum tube. 

[The rectum is now to be carefully dissected from the 
bladder, which is then to be moderately distended with 
air, and the under surface of the penis and bladder being 
then placed before the student he is to dissect out 
thoroughly the whole of the parts exposed.] 

The Corpus Sponiplosuin Crethrie (Fig. 126, 20 ) is 
seen between the two corpora cavernosa pmisy and behind 
the point where these belies cease will be seen the hvlh 
( 21 ), from which any remains of the accelerator urin® 
muscle should be removed. Behind the bulb is the slender 
membranous portion ( 10 ) of the urethra which terminates 
at the prostate ( 7 ), the under surface of which is now 
exposed with the vedculce seminales ( 9 ), vasa deferentia^ 
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and base of the bladder. On each side of the membranous 
portion of the urethra may be found, by careful dissection, 
a little yellow body of the size of a pea, Cowper^s gland 
(ii), the duct of which opens into the bulbous portion of 
the urethra. By turning the preparation over, the dorsal 
aspect of the penis will be brought into view and the 
dorsal vessels and nerves will be seen. The dorsal vein 



Fig. 126. — Longitudinal section of the bladder, prostate gland, and 
penis (from Wilson). 


1. Urachus. 

2. Kecto-vesical fold of perito- 

neum. 

3. Opening of the right ureter. 

4. A slight ridge formed by the 

muscle of the ureter. 

5. The neck of the bladder. 

6. Prostatic portion of the ure- 

thra. 

7. Prostate gland. 

8. The common ejaculatory 

duct. 

9. Rightve8iculaseminall8;thc 

vas deferens is cut short. 

10. Membranous portion of the 
urethra. Its direction is 


the reverse of this when 
tn situ, 

11. Cowper’s gland of the right 

side, with its duct. 

12. Bulboua portion of the 

urethra. 

13. Fossa navicularis. 

14. Corpus cavernosum. 

15. Right crus penis. 

16. A portion of the septum pec- 

till] forme. 

17. The glans penis. 

18. Corona glandis. 

19. Meatus urinarius. 

20. Corpus spongiosum. 

21. Bulb of the corpus spongio- 

sum. 
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may now be traced to its junction with the plexus of veins 
around the prostate and neck of the bladder. 

The Prostate (Fig. 126, 7) is shaped like a chestnut, 
having the small end or apex in front. The length of the 
organ from base to apex is in health from to IJ inch, 
and the greatest transverse diameter about 1| inch (H. 
Thompson) ; but these measurements undergo great 
variation in old persona, the subjects of “ enlarged pros- 
tate.** The prostate consists of two lateral lobes, the 
division between which is marked by a slight groove on 
the under surface, the third or middle lobe described by 
some authors being the result of morbid changes. A little 
hollow in the centre of the posterior aspect, or base, 
receives the common ejaculatory duct. The structure of 
the prostate is partly glandular and partly muscular, the 
fibres (of the tinatriped variety) being continuous with 
those of the bladder.* 

The Veslculfc Semtnales (Fig. 126, 9) are two mem- 
branous receptacles for the semen, attached to the under 
surface of the bladder immediately behind the prostate, 
from which they diverge. Each vesicle consists of a con- 
voluted tube, which becomes straight at the base of the 
prostate, and loins the corresponding vas defer em to form 
the common ejaculatory duct, to be afterwards seen opening 
into the urethra. 

The Bladder (Fig. 126, 4).— The peritoneal coat of the 
bladder has been already dissected (p. 287). 

The muscular coat consists of three layers, external or 
longitudinal, middle or circular, and internal (submucous 
of Ellis), also longitudinal. 

The external layer, sometimes known as the detrusor 
Ufince, is attached to the anterior true ligaments of the 
bladder at the back of the pubes. It is continued over 
the bladder and joins the posterior part of the prostate. 

The middle layer consists of circular fibres, which form 

* For full particulars of the minute structure of the prostate, 

bladder, etc., the student may refer to K5lliker*s ‘Microscopic 
Anatomy/ or Professor Ellises paper in Medico-Chirurgical Trans., 
vol. xxxix. 
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the sphincter vesicce around the neck of the bladder, and 
are then continued over the prostate. They become more 
or less oblique in their distribution over the bladder. 

The internal layer is continuous with the longitudinal 
fibres of the urethra^ and is joined by the fibres of the 
ureters, which meet in the middle line and are also spread 
over the trigonum (Ellis). 

Sir Charles Bell described special muscular bands con- 
tinued from the ureters to the back of the prostate, the 
existence of which as separate structures is doubtful. 
According to Dr. Pettigrew, whose beautiful preparations 
are in the museum of the College of Surgeons of England, 
the arrangement of the muscular fibres of the bladder is 
reducible to a series of figure-of-8 loops, the so called 
circidar fibres depending upon compression of the two 
halves of the figure, — thus 8 becomes 8. 

Beneath the muscular is the fibrous eoat of the bladder, 
comijoaed of loose connective tissue. 

[The bladder is to be opened along its upper surface 
by a longitudinal cut, which is to be continued with a 
strong pair of scissors through the upper surface of the 
prostate and the whole length of the urethra, in the latter 
portion being a little to one side of the middle line.] 

Interior of Bladder and Urethra (Figs. 126 and 127). 
— ^The mucous membrane of the bladder if healthy will 
be pale and more or less in folds throughout, except near 
the urethra, where is the triangular space called the trigom 
or trigonum vesicce. This space corresponds to that be- 
tween the vesiculse seminales externally, and the sides of 
the triangle are about an inch and a half long, being 
bounded by the orifices of the ureters, which will be recog- 
nised as little slits in the mucous membrane. If a probe 
be introduced into one of the ureters, it will be seen to 
pass very obliquely through the coats of the bladder, with 
which it is firmly united. The epithelium is tesselated. 

The Uvula vesicce is a small elevation of the mucous mem- 
brane at the orifice of the urethra, which is not often seen. 

The Urethra (Fig. 126) averages eight inches in length 
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and is divided into the prostatic, membranous, bulbous, 
and spongy portions. Fig. 127 . 

The Prostatic 'portion (Fig. 

127) lies in the prostate and 
is about an inch and a quar- 
ter long. On each side of it 
will be seen the cut sub- 
stance of the prostate, which 
consists partly of glandular 
and partly of muscular tissue. 

At the bottom of the pros- 
tatic portion of the urethra 
is a ridge called the vern 
montanum or caput gallina- 
ginis ( 5 ) dividing the canal 
into two hollows called the 
prostatic sinuses (S) into which 
the proatatic ducts open. On 
the veru montanum and near 
its posterior part will be found 
the sinus pocutaris (6), a little 
blind pouch directed backwards, just within which are 
placed the oritices of the common ejaculatory ducts.* 

* The position of the sinus pocalaris is given dilFcrently by 
various authors; thus Quuin, (hay and Wilson place it on the 
anterior, and (huveilhier and Kills on the posterior part oE the veru 
montanum. The discrepancy arises from slight variations in the 
shape and extent of the ridge. 

' — — ' - ■ ' - ■ — ■ • T "' •• • 

Fig. 127.— The bulbous, membranous, and prostatic urethra, with 
part of the bladder, laid open from above (from Wilson). 

1. Part of the urinary bladder ; a. Membranous portion of tin 

its internal surface. urethra. 

2. Trigonum vesicas. &, b. Cowper’s glands. 

3. Openings of the ureters. c, c. Apertures of the excretory 

4. Uvula vesicas. ducts of Cowper’a glands. 

5. Veru montanum. d. Commencement of the bulb- 

6. Opening of the sinus pocularis. ous portion of the urethra. 

7.7. Apertures of the ejaculatory e, e. Upper surface of the bulb of 

ducts. the corpus spoiigiosum. 

8. 8. Openings of the prostatic /./. Crura penis. 

ducts in the prostatic sinus. Corpus caver nosum. 

9, 9. Lateral lobes of the pros- A. Spongy portion of the urethra, 
tate gland. 
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TheJI/m5ra7^ott«;7or^^on(a) is the shortest and narrowest 
division of the urethra, and being placed between the two 
layers of the triangular ligament which meet below, its 
upper wall is somewhat longer than its door, the former 
measuring about j inch, and the latter ^ inch (Thompson). 
The wall of this portion is thin and membranous, but it 
will be seen to be enclosed by circular involuntary fibres 
continuous with the circular fibres of the bladder and 
prostate. The mucous membrane is smooth, and presents 
DO orifices ; it is frequently stained of a red colour. 

The Bulbous portion {d) is the part corresponding to 
the bulb externally, and* is about an inch long, but there 
is no line of demarcation between it and the spongy por- 
tion. The canal is dilated at this spot, and in the floor 
of it are the two minute orifices of the ducts of Cowper’s 
glands, which run obliquely through the wall of the 
urethra for some distance. Tho cut edge of the bulb 
will be seen to be continuous with the corpus spongiosum 
which surrounds the spongy or anterior portion of the 
urethra, and expands again to form the glans penis. 

The Spongy portion is the longest part of the canal, and 
averages five inches in length. Its calibre ig somewhat 
smaller than that of the bulbous portion, but it expands 
in the glans penis to form the fossa navicularis, again 
becoming contracted at the meatus or orifice, at which 
point the urethra is as small as in the membranous por- 
tion, and occasionally smaller. Along the floor of the 
spongy portion are numerous mucous follicles or lacunoe^ 
the orifices of which are directed towards the meatus ; 
a few similar follicles are situated on the upper surface 
of the urethra, one of which opposite the fossa navicularis 
is the lacuna magna. This can seldom be made out when 
the urethra is opened from above as here directed. 

The mucous membrane is smooth and pale in health, 
but the student should notice carefully any traces of 
stricture, which will probably be found, if present, in the 
bulbous portion. The epithelium of the posterior part of 
the urethra is columnar, but becomes tesselated near the 
glans penis. 
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Beneath the mucous membrane of the urethra there is 
a layer of longitudinal involuntary muscular fibre con- 
tinuous with the submucous layer of the bladder (Ellis), 
and intermixed with fibrous tissue. According to Han- 
cock, circular muscular fibres also invest the whole length 
of the urethra at the same level. 

Tlio Corpora Cavernosa Penis (Fig. 126, 14 ) are now 
seen to be two vascular bodies enclosed in fibrous capsules, 
which unite to form a median septum between them, 
known as the septum pectiniforme ( 16 ) from the comb-like 
appearance produced by apertures in it. The elastic 
capsule consists of two layers of fibres, longitudinal and 
circular, from which traheculce or processes are distributed 
through the vascular tissue of the organ. The attachment 
of the corpora cavernosa or 
crura penis has been seen in 
the dissection of the peri- 
nscum. 

The Testicle (Fig, 128) has 
already been seen in its posi- 
tion in the scrotum, and its 
.structure should now be in- 
vestigated a.s far as possible, 
but cannot bo thoroughly seen 
without mercurial injection. 

The testis consists of two 
parts, an anterior or larger 
portion, the body of the test^ 
and the accessory and more 
slender posterior part, the epididymis^ from the lower end 
of which the vas deferens or duct arises. 


Fig, 128. 



Fig. 128. — Transverse section 

1. Cavity of the tunica vaginalis. 

2. Tunica albuginea. 

3. Mediastinum testis giving off 

numerous septa. The cut 
extremities of the vessels be- 
low the figure belong to the 
rete testis ; and those above 
to the arteries and veins of 
the organ. 


of the testicle (from Wilson). 

4. Tunica vasculosa, or pia mater 

testis. 

5. One of the lobules, consisting 

of the convolutions of the 
tubuli seminiferi, and termi- 
nating by a single duct, the 
vas rectum. 

6. Section of the epididymis. 
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The testicle has three tunics or coverings. The tunica 
vagincdia (i) is a serous covering derived originally from 
the peritoneum, and described as consisting of two 
portions, the tunica vaginalis propria, which covers the 
organ, and the tunica vaginalis reflexa or rejected portion. 
The tunica albuginea (2) is a fibrous covering enclosing 
the body of the testis, and sending into its centre a ver- 
tical process called the mediastinum (3) or corj^us High- 
morianum. From this secondary processes or septa are 
derived, which separate the 
lobules of the testicle. The 
tunica albuginea is inseparably 
connected with the tunica vagi- 
nalis, thus forming a fibro-serous 
membrane. The tun ica vasculosa 
(4) is beneath the tunica albu- 
ginea, and contains the ramifica- 
tions of the blood-vessels, which 
cannot be seen except when 
finely injected. 

The Epididymis (Fig. 129 ) is 
divided into three parts. The 
upper extremity is the head or 
globus major (7) which is divi- 
sible into coni vcLScvlosi ; the 
central portion is the body (8), 
and the lower extremity the tail 
or globus minor (9), which is 
larger than the body, but not so 
large as the head. From this the vas deferens (10) or duct 
of the testicle arises, and close to its point of origin may 

Fig. 129. — Anatomy of the testis (from Wilson). 

1, 1. Tunica albuginea. diagram. 

2, 2. Mediastinum testis. 7. Coni vasculosi, constituting 

3, 3. Lobuli testis composed of the globus major epidi- 

tubiili seminiferi. dymis. 

4, 4. Vasa recta. 8. Body of the epididymis. 

5, Rete testis. 9. Globus minor epididymis. 

6, Vasa efferentia, of which six 10. Vas deferens. 

only are represented in this 11. Vas aberrans. 


Fig. 129. 
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be found a single tube extending along the cord and 
called the vasaherrans (n). 

On making a section of the uninjected testis, little more 
can be seen than a mass of a drab colour, which may be 
drawn out in threads, these being the minute seminal 
tubes. In an injected preparation the tubes may be 
traced as follows (Fig. 129) 

Each lobule is composed of convoluted tuhuli seminiferi 
(3), which anastomose with one another, and these as they 
emerge from the lobules become straight, and are called 
vasa recta (4), about twenty in number. Entering the 
mediastinum, they anastomose to form the rete testis (5), 
which terminates in the vasa effere'tUia (6) ; and these, 
from twelve to fifteen in number, pierce the tunica albu- 
ginea to form the coni vasculosi (7) of the globus major 
of the epiilidymis. The ducts are now all collected into 
one, which by its convolutions forms the body and globus 
minor of the epididymis, and ends in the vas deferens. 

Attached to the top of the testis immediately in 
front of the epididymis may generally be found a little 
vesicle called the hydatid of Morgagni^ the remains of 
Muller’s duct ; and in the cellular tissue of the cord im- 
mediately above the epididymis may bo found a small 
w'hite body which has been supposed by M. Girald^s, who 
first described it, to be part of the remains of the Wolffian 
body of the fmtus. 

Pelvic Viscera in the Female. 

[The organs removed from the pelvis are to be laid out 
upon the table with the rectum upwards ; this is to be 
cleaned, and after it has been examined is to be dissected 
from the uterus.] 

The Rectum (Fig. 122, 19) corresponds in all particulars 
to that of the male, but is sometimes much distended. 
The description of the rectum will be found at page 301. 

[The preparation being reversed, the bladder and 
urethra are next to be dissected and examined. The 
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peritoneum is to be dissected up from the bladder and left 
attached to the uterus.] 

The Bladder (Fig. 122, 4 ) is more capacious than in the 
male, and is directly continuous with the urethra, without 
the intervention of a prostate, the relation to the vesiculse 
seminales and vasa deforentia being of course wanting. 
The bladder is firmly attached to the neck of the uterus 
and front wall of the vagina. On each side of the upper 
part of the vagina the ureters turn upwards to gain the 
sides of the bladder, running obliquely for a short dis- 
tance in the vesico-vaginal septum, then fotwards ob- 
liquely through its coats to open by two orifices an inch 
and a half apart, about where they would open in the 
male (Savage). The structure of the bladder in the 
female corresponds closely to that of the male, which is 
given at page 303. 

The Urethra (Fig. 122, 6 ) of the female is a simple tube 
about an inch and a half long, the structure of which is 
best seen by laying it oj^en with the bladder. The urethra 
is about a quarter of an inch in diameter, but is larger 
near the bladder, this being also its most dilatable portion. 
The mucous and muscular coats (circular and longitu- 
dinal) resemble those of the membranous urethra of the 
male. 

[The Wadder and urethra are to be carefully removed, 
and the vagina and uterus exposed. The broad ligament 
of the uterus should be pinned out for the examination of 
the Fallopian tube and round ligament, and the prepara- 
tion must afterwards be reversed for the dissection of the 
ovary, which is placed posteriorly.] 


The Yafplna (Fig. 130, 5 ) has been seen in its position 
in the pelvis (p. 291) when the anterior wall was found to 
be shorter than the posterior, thus giving it a curved 
direction which is lost when the organs are removed from 
the body. The vagina is composed of longitudinal mus- 
cular fibres enclosing erectile tissue, and lined by a 
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mucous membrane, which when the tube is opened will be 
seen to form transverse rugos. Two loiigitudiial ridges 
at the anterior and posterior surfaces of the vagina have 
been named the columns of the vagina. At the upper 
part of the vagina the cervix uteri projects into its cavity, 
and the vagina will be found to be attached higher on 


Fig. 130. 



its posterior than its anterior surface. At the lower 
end will be found the camncidiM myrtiforwes or remains 
of the hymen, and outside the vagina may be found the 
two small glands of Bartholin, the ducts of which open 
Avithin the nymphoe. 

The IJteriis (Fig. 130, i) is more or less pyriform in 


Fig. 130. — Uterus with its appendages viewed from the front 
(from Wilson). 


1. Body of the uterus. 

2. Fundus. 

3. Cer\dx. 

4. Os uteri. 

5. Vagina. 

6. 6. Broad ligament of the 

uterus. 

7. Convexity of the broad liga- 

ment formed by the ovary. 

8. 8. Bound ligaments of tlie 

uterus. 

9. 9. Fallopian tubes. 

10, 10. Fimbriated extremities of 


the Fallopian tubes ; on the 
right side the mouth of tlu> 
tube is turned forwards in 
order to show its ostium 
abdominale, 

11. Ovary, 

12. Utero-ovarian ligament, 

13. FallopiO'Ovarian ligament. 

14. Peritoneum of anterior sur- 

face of uterus, continuous 
with the anterior layer 
of the broail ligament. 
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shape, the fundus or upper part of the body being broad 
and soinewrhat flattened from before backwards, and the 
lower end or cervix being cylindrical. The cervix is per- 
forated by the os uteri (extenimn), a transverse opening 
which divides it into the two lips, anterior and posterior, 
of which the anterior is tlie thicker. 

[The anterior wall is to be divided vertically with 
scissors, and tlu* c\it prolonged on each side towards the 
Fallopian tube.] 

Ini mediately within the os uteri on the posterior aspect 
of the cervix is seen a vertical ridge with oblique ridges 
radiating from it, producing the appearance known as 
the arbor vita\ A similar appearance in the mucous 
membrane of the anterior surface of the cervix has been 
necessarily destroyed by the incision. Above the canal of 
the cervix is the os internum, which opens into the general 
cavity of the uterus. 

Tho cavitf/ of the uterus is triangular in shape, the apex 
being downwards and tho extremities of the base corre- 
sponding with the orifices of the Fallopian tubes. It is 
lined by a smootli mucous membrane, in which are the 
orifices of numerous small glands. 

The uterus is composed of pale unstriped muscular 
fibre together with a largo quantity of areolar tissue. In 
pregnancy the muscular fibres become much developed 
and are divisible into three layers. 

The nerves of the uteims are derived from the hypo- 
gastric [dexus of the sympathetic, ami Dr. Robert Lee has 
described numerous ganglia on the surface of the organ, 
and believes that the nerves enlarge during pregnancy. 

Tlie Fallopian Tube (Fig. 130, 9 ) is found at the upper 
part of the braa<l ligament on each side of the uterus, 
into the angles of which the two tubes open. Each tube 
is about four inches long and of very small calibre at the 
uterus, but gradually expands to form the fimbriated ex- 
tremity, a trumpet-shaped opening surrounded by fringe- 
like processes. One of the fimbria) is attached to the 
ovary, and serves to direct tho tube in grasping the ovule 
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as it emerges from that organ. The tube is muscular in 
structure and is lined by a mucous membrane with ciliated 
ei)ithelium. 

The Rounil Ligament (Fig. 130, 8) placed in the an- 
terior part of the broad ligament has been already traced 
(p. 291). It is composed of unstriped muscular and 
areolar tissue, and is covered by peritoneum, which in the 
child can be traced for a short distance into the inguinal 
canal, forming the canal of Nuck. 

The Ovary (Fig. 130, ii) is an oval body situated in the 
posterior part of the broad ligament on each side of the 
uterus. In the young subject it is smooth and plump, 
but in the old subject it is shrivelled and scarred. It is 
attached to the fundus of the uterus by a slender cord, 
the ligament of the ovary ( 12 ), and has one of the fimbriae 
of the Fallopian tube attached to its surface. It is com- 
posed of a fibrous capsule containing the Graafian vesicles, 
from which the ovules arc discharged by a i)rocess of 
dehiscence or bursting, producing a cicatrix on the sur- 
face of the ovary, and within it a shrivelled clot called 
the corpus luteum. 

Between the Fallopian tube and the ovary and contained 
in the broad ligament, are the remains of the Wolfiian 
body, a footal structure which becomes the epididymis in 
the male, and has been called the organ of RosenmiUler in 
the female. It consists of a number of tubes with blind 
extremities. Connected with the lower surface of the 
ovary is a venous erectile tissue, to which the name of 
Bulb of the Ovary has been given by Mr. Reeves Traer, 
who first described it.* This is supposed to maintain the 
ovary in its position and to prepare it for the grasp of the 
Fallopian tube during the passage of the ovule. 

Ligaments of the Pelvis. 

[The remaining soft tissues are to be removed from the 
halves of the pelvis and the several ligaments dissected 
out.] 

* *Siir rArrangement des Veines de POvaire,’ read before the 
Anatomical Society of Paris, 1857. 
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Articulation of the Yertehral Column with the 
Pelvis (Fig. 131). — The last lumbar vertebra is connected 
with the sacrum by the continuation of the several liga- 
ments common to the vertebral column, and by an inter- 
vertebral substance, which is peculiar in being of greater 
thickness in front than behind. There are also two special 
ligaments, the lumbo-sacral and ilio-lumbar. 

The lumbosacral or sacro-vertebral ligament (z) is short, 
thick, and triangular, being attached to the transverse 
process of the last lumbar vertebra above, and the upper 
border of the sacrum below. 

The ilio-lumbar ligament ( 3 ) is triangular, and passes 
horizontally from the tip of the transverse process of the 
last lumbar vertebra to the crest of the ilium close above 
the racro-iliac articulation. 

Saero-I^ac Articulation (Fig. 131). — Tlie anterior 
sacro-iliac ligament ( 4 ) consists of short fibres passing 
between the anterior suifacos of the two bones. 

The posterior sacro-iliac ligament is composed of strong 
ligamentous bands, connecting the rough portion of the 
ilium behind the auricular surface of articulation with 
the posterior surface of the sacrum external to the pos- 
terior foramina. 

The oblique sacro- iliac ligament is a superficial portion 
of the posterior ligament, and reaches from the posterior 
superior spine of the ilium to the third lateral tubercle 
on the sacrum. 

When the ilium and sacrum are separated, after the 
dissection of the other ligaments of the pelvis, a distinct 
layer of cartilage will be found between the two bones, 
with occasionally an intervening space, the joint being an 
instance of * amphiarthroais.’ 

Hacro-sclatlc ‘Ligaments (Fig. 45), — ^Theso ligaments 
have been partially exposed fn the dissection of the glu- 
teal region. 

The Great sacrosciatic ligament ( 2 ) is broad at its upper 
attachment, which is to the posterior inferior spine of the 
ilium and to the sides of the sacrum and coccyx, and 
narrows to its insertion into the inner and back part of 
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the tuberosity of the ischium. A portion of this liga- 
ment, prolonged to the ramus of the ischium, has been 
seen to protect the pudio vessels and nerve. 

The Lesser sacro- 
sciatic ligament (3) 
is attached to the 
side of the sacrum 
and coccyx close to, 
but in front of, the 
great ligament, and 
reaches to the spine 
of the ischium ; 
thus separating the 
greater from the 
lesser sacro-sciatic 
foramen. 

Articulation of 
the Sacrum and 
Coccyx. — The an- 
terior sacro-coccygcal ligament is a thin fasciculus passing 
from the anterior surface of the sacrum to the front of 
the coccyx. 

The posterior sacro-eoccygeal ligament is attached to the 
lower opening of the sacral canal, and passes along the 
whole length of the posterior surface of the coccyx. 

A small inter-articular cartilage intervenes between the 
sacrum and coccyx, and the cornua of the latter are con- 
nected to the former by short ligamentous bands. 

Symphysis Pubis. — ^The anterior pvhic ligament passes 
in front of the two bones, the superficial fibres interlacing 
obliquely, and the deeper ones running transversely. 



Fig. 131, — Ligaments of tlie pel^Ms and hip-joint (from Wilson), 

1. Lower part of the anterior 6. l*oiipart*s ligament. 

common ligament of the 7. (iimbornat’s ligament, 
vertebrae. 8. Capsular ligament of the hip- 

2. Lumbo-sacral ligament. joint. 

3. Ilio-lumbar ligament. 9. llio-femoral or accessory liga- 

4. Anterior sacro-iliac ligament. nient. 

5. Obturator membrane. 
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The posterior puhic ligament can hardly be said to exist, 
consisting merely of a few scattered fibres. 

The supeHor puhic ligament connects the angles of the 
pubes. 

Tlie suh’puhic ligament is a strong band passing from 
one pubic bone to the other and arching beneath the 
symphysis. 

[To see the arrangement of the inter-articular cartilages, 
a vertical transverse section of the symphysis should be 
made with the saw near its posterior part.] 

An inttr-articular fihro-cartilage covers the roughly- 
grooved surface of each pubic bone, the two cartilages 
being connected in front by strong elastic tissue, but 
separated posteriorly by a small cavity lined by a synovial 
membrane. This joint also is an example of “ainphi- 
arthrosis.” 
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PART IV, 

DISSEOTION OF THE HEAD AND NECK. 


\Tke Student is requested to read the * Introduction* before com- 
nuncing the dmection, unless he has done so previously.'] 

Before beginning the dissection the student shoujd make 
liimself fully acquainted with the external configuration of 
the part, and the relation of surface>markings to deeper 
structures. If he has already dissected this region, he 
should make the incisions necessary for exposing the 
common carotid artery and the third part of the sub- 
clavian artery, and may also advantageously perform the 
operations of laryngotomy and tracheotomy, and practise 
extraction of the teeth and the operation for plugging 
the posterior nares. The surface of the scalp presents 
nothing worthy of note, but in a well-injected body the 
temporal artery will be prominent and arteriotomy may 
be performed upon it. 

The superficial appearances on the face have been de- 
scribed more particularly under that head, and reference 
may be made to that section now if time allows. 

In the neck, the median line is the boundary of the dis- 
section, and presents the following prominences and de- 
pressions, which should be fully recognised with the 
finger. First is the symphysis of the lower jaw, next a de- 
pression corresponding to the mylo-hyoid muscle, followed 
by the projection of the hyoid bone, the cornua of which 
can be felt distinctly on each side in some subjects. The 
depression corresponding to the thyro-hyoid membrane 
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and the prominent pomum Adami of the thyroid cartilage 
are next felt, below which are the interval of the crico- 
thyroid membrane and the ring of the cricoid cartilage. 
Below this may occasionally be felt the isthmus of the 
thyroid gland or body, and even the trachea in a thin 
subject ; and on each side there is (particularly in women) 
the slight projection of the thyroid gland. 

The crico-thyroid membrane and the trachea should be 
Especially noticed as the positions i^ which lar jgotomy 
and tracheotomy arc performed. 

The clavicle and sternum bound the dissection below, 
and across the side of the neck the prominence of the ster- 
Do-mastoid marks the division into anterior and posterior 
triangles. In an injected body the carotid artery may be 
felt near the middle of the anterior border of the muscle. 
The external jugular vein, if full of blood, will probably be 
seen crossing the stern o* mastoid obliquely, and may be 
opened secundum artem by an incision parallel to the 
muscle. 

It will be found to be impossible to dissect both sides 
of the head and neck simultaneously, and the students 
should therefore arrange to work together, and to take 
turns at dissecting and reading. 

The dissection of both sides of the scalp should be com- 
pleted on the first day, in order that the brain may be re- 
moved on the.second morningf 

The Scalp. 

[The head being shaved and raised on a block, one in- 
cision is to be carried from the root of the nose to the 
occiput, and another at right angles to it from the front of 
the ear across the head to the corresponding point on the 
opposite side, and the flaps thus marked out are to be 
dissected by beginning at thitop of the head. Great 
care must be taken to remove only the skin and not the 
subcutaneous tissues, which are very thin ; the best guides 
are the roots of the hair, which should be exposed oh the 
under surface of the flaps. The flaps having been turned 
down to the level of the brow in front, and the oocipitah 
protuberauce behind, the dissector may, if he choose, 
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attempt to define the small muscles of the external ear, 
which are seldom well developed.] 

The mnsclcs of the Pinna (Fig. 132) are the Attollens 
aurem ( 5 ) (superior), the Attrahem aurem ( 1 ) (anterior), 
and the Retrahem aurem ( 9 ) (posterior). The names 
sufi^ciently indicate their positions, and they are all 
inserted into the phina, the anterior arising from the 
anterior part of the aponeurosis of the occipito-ftontali^, 
and being inserted iAto the helix ; the superior also/rowfc 
.the middle part of the same aponeurosis and inserted into 
the back of the pinna ; and the posterior /rom the mastoid 
process to the back of the concha. 

[The muscular fibres of the occipito-frontalis are to be 
cleaned both on the forehead and on the occix)ut, care 
being tiiken not to damage the intervening aponeurosis, 
or the nerves which pierce the muscle at several points.] 

The Occliilto-froiitails (Fig. 132). — The a^Uerior belly 
( 2 ) has no bony attachment, but takes its origin from the 
fibres of the* orbicularis palpebrarum and the pyramidalis 
nasi, and is also connected with the corrugator super- 
cilii on the face. The posterior belly arises from the 
superior' curved line of the occipital bone and very slightly 
from the mastoid process of the temporal bone. Both 
bellies are inserted into the broad tendinous aponeurosis 
which extends over the top of the skulL The aponeuroses 
of the two sides are continuous over the top of the head, 
and are freely moveable upon loose areolar tissue which 
intervenes between them and the periosteum of the skull. 

Cutaneous Vessels and Nerves (Fig. 132). — In front of 
the ear will be found branches of the three divisions of 
the 5th nerve and branches of the 7th nerve, together 
with branches of the ophihalmic and temporal arteries. 
Behind the ear are, a branch Of the 7th cranial nerve, 
two branches of the cervical plexus (great auricular and 
small occipital), and a branch of the second cervical nerve 
Xgreat occipital) together with the posterior auricular and 
occipital arteries. 
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The Suprororhital nerve (8) [first div. of 5th] will be 
most readily found by feeling for the supra-orbital notch, 

Fi^.132. 



Fig. J32, — Nerves of the face and scalp (from Ilirschfeld and 
Leveilld). 


1. Attrahens aureiu muscl^ 

2. Anterior belly of occipU^- 

> frontalis. * 

3. Auriculo- temporal nerve. 

4. Temporal branches of facial 

nerve (7tli). 

5. Attollens aurem muscle. 

6. Supra-trochlear nerve (5th). 

7. Posterior belly of occipito- 

frontalis. 

8. Supra-orbital nerve. 

9. Ketrahens aurem muscle. 

10. Temporal branch of teinporo- 


orbital nerve (5 th). 

11. Small occjj|dtal nerve. 

12. Malar bBnehes t)f facial 

nerve. 

13. Posterior auricular nerve 

(7th). 

14. Malar branch of temporo- 

malar nerve (5th) (subcu- 
taneus malse). 

15. Great occipital nerve. 

16. Infra-orbital branches of 

facial nerve (7th). 

17. Facial nerve (7th). 
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and then cutting through the ocoipito-frontalis at that 
spot. It turns round the margin of the orbit at this point, 
and divides into two branches (inner and outer), which 
soon pierce the occipito-frontalis, and supply the skin. 

The Supratrochlear nerve ( 6 ) [first div. of Sth]'^ is a 
small nerve Which leaves the orbit at its inner angle, and 
then supplies the forehead by piercing the occipito- 
frontalis. 

The Stipra-orhital artery [ophthalmic] accompanies the 
supra-orbital nerve, and also gives superficial branches to 
the surface of the occipito-frontalis muscle. 

The Frontal artery [ophthalmic] is of small size and 
accompanies the siix)ra-trochlcar nerve. 

The Supra-orhital and Frontal veins unite to form the 
angular vein, which is the commencement of the facial 
vein. 

The Temporal branch of the orbital nerve (lo) [second 
div. of 5th] will be found with difficulty, as it is of small 
size. It inerces the temporal fiiscia imnsiediately above 
the zygoma, and is distributed to the neighbouring skin. 

The Auriculo-temporal nerve ( 3 ) [third div. of 6 th] lies 
immediately in front of the ear and close to the teinx)oral 
artery. Emerging from the parotid gland it passes Tip the 
side of the head with the temx)oral artery, and, after 
giving a branch to tho pinna, is distributed to the skin of 
the scalp. 

Temporal branches o/ the J^acial nerve ( 4 ) [7th] will be 
found running obliquely over the zygoma to the temple, 
where they join with the several branches of the 5th, 


IS, Nasal nerve^th). 

19. Cervico - division of 

7th. 

20. Infra-orbital nerve (5th). 

21. Branches to digastric and 

stylo-hyoid (7th). 

2*2. Temporo-facial division of 
7th. 

23. Great auricular nerve. 

24. Buccal branches of facial 

nerve. 

25. Trapezius. 


2G, Buccinator nerve (5th). 

27. Spleniiis capitis. 

23. Masseter. 

29. Sterno-mastoideus. 

30. Supra-maxilhiry branches of 

facial nerve (7th). 

31. Superficial cervical nerve. 

32. Mental nerve 1 5th). 

33. Platysina, 

34. Infra-inaxillary branches of 

facial nerve (7th). 
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already described, and supply the orbicularis palpebrarum, 
the anterior belly of the occipito-frontalis, and the attra- 
hens aurem muscles. 

The Temporal artery [external carotid] i^ found in front 
of the ear, and after giving small anterior auricular 
branches to the pinna and the middle tem]>oral artery 
(which pierces the deep fascia above the zygoma), it 
divides into anterior and posterior branches. The aiUerior 
lies upon the temporal fascia and is subcutaneous; it 
reaches as far forward as the forehead to anastomose 
with the supra-orbital artery. The posterior turns back 
above the ear and ar.astomoses with the occipital artery. 

The Temporal vein is formed by branches corresponding 
to those of the artery, and disappears in the parotid gland 
to join the internal maxillary vein, and form the external 
jugular vein. 

SuriirciT* — It is on the anterior branch of the temporal 
artery that the operation of arteriotorny is performed when 
it is desired to abstract blood from the head. In the 
operation it is necessary to make only a punctin c in the 
artery and, when sufficient blood has flowed, to divide the 
vessel, in order that the ends may bo able to retract and 
prevent the formation of a false aneurism. 

The Posterior Auricular nerve (13) [7th] will be found 
immediately behind the ear and running over the mastoid 
process with an accompanying artery. It is distributed 
to the posterior belly of the occipito-frontalis and to the 
attollens and retrahens aurem muscles. 

The Posterior Auricular artery [external carotid] ac- 
companies the nerve in this part of its course, and is 
distributed to the pinna and to the skin behind it. Its 
vein opens into the external jugular. 

The Great Auricular nerve (23) [superficial cervical 
plexus] ascends to the pinna, to which it gives numerous 
branches, principally on its posterior surface, forming a 
junction with the posterior auricular nerve. 

The Small Occipital nerve (11) [superficial cervical 
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plexus] will bo found about an inch behind the mastoid 
process and just at the posterior margin of the sterno- 
mastoid. It is a small nerve, and passes directly upwards 
to the scalp, -which it supplies — giving also a branch to 
the pinna. 

The Oreat Occipital tierve (15) [2nd cervical nerve] is a 
large nervo, and will be found piercing the trapezius 
muscle close to the occipital protuberance. Its branches 
lie over the posterior part of the occipito-frontalis and 
are distributed to the scalj), communicating with the 
small occipital nerve and with the fellow nervo of the 
oppoftite side. 

The Occipital Artery [external carotid] lies close to the 
great occipital nerve, but its relation to it is inconstant. 
It ramiiies on the back of the scalp, anastomosing with 
the artery of the opposite side and with the posterior 
iiuriciilar and temporal arteries of the same side. 

The Temporal Vascia will be fully exposed by remov- 
jjig the temporal artery and the branches of nerves over 
ib. ft is attached above to the temporal ridge on the 
frontal, i)arietal, and temporal bones, and below to the 
zygoma, where it is split so as to be attached to both its 
borders ; between the layers are the small orbital branch 
of the temporal artery and the temporal branch of the 
orbital nerve of the superior maxillary. It is pierced by 
the middle temporal artery and the temporal branch of 
the orbital nerve (^?. p 321), and gives origin to fibres 
of the temporal muscle by its deep surface. 

The Temporal muscle will be exposed in part by re- 
moving the fascia covering it. It arises from the tem- 
poral fossa and from the under surface of the temporal 
fascia, and its fibres are seen to converge to a tendon, 
which will be found to be inserted into the coronoid 
process of the lower jaw in a subsequent dissection. 

Removal of the Brain. 

[Both sides of the scalp having been dissected, the 
knife should be drawn round the skull, marking out a line 
an inch above the orbit in front, and half an inch above 
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the occipital protuberance behind, and passing through the 
temporal muscle between those points. The outer plate 
of the skull is to be carefully sawn through, particularly 
at the anterior and postertor extremities of the temporal 
ridge, and at the occiput. With the chisel the remaining 
thickness of the skull can then bo readily divided without 
injuring the brain, and the calvaria removed.] 

Upon Removlnflrtlie Mkull-cap the rough outer surface 
of the dura mater will bo seen, and it should be noticed 
that it formed the internal periosteum of the calvaria, 
which will be found to bo bare. The inner surface of the 
skull-cap presents a longitudinal groove in the median 
line, which corresponds to the superior longitudinal sinus, 
and on each side may frequently bo seen depressions of 
variable size corresponding to the Paccliionian glands. 
The groove for the middle meningeal artery will bo seen 
on the inner surface of the parietal bone. The duiM 
mater is cream coloured, but often has a bluish ap- 
j)carance, resulting from its translucency, which allows the 
veins of the surface of the brain to bo partially seen. On 
each side of the middle line will be seen the glanduin 
PacchioHii, which are growths from the pia mater, and 
frequently project through the dura mater and indent 
the skull. Ibxraifying upon the dura mater will bo found 
the large middle meningeal artery [internal maxillary] and 
in a well-injected body the anterior meningeal [ethmoidal J 
may sometimes he seen. 

The Sluperlor Loiisitiidliial Minns (Fig. 1.33, i) slioiiltl 
be opened at once. It runs along the middle line of the 
head, and will be seen to be triangular in shape, being 
formed by a siditting of the dura mater and lined with a 
serous coat. It commences in a small vein which enters 
the skull through the foramen caecum, and it ends in the 
torcular Ilcrophili, running along tho whole length of the 
upper border of the falx cerebri. Within the sinus may 
bo seen some small tendinous cords — chordre Willuii, and 
also the orifices of the veins opening into it, which all 
pass from behind forwards, t.c., contrary to tho current of 
blood iu the sinus itself. 
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[The dura mater is to be divided longitudinally on each 
side of the sinus and turned down. By this the cavity of 
the arachnoid will be opened, and one layer of that serous 
membrane will be seen to line the dura mater, whilst the 
other is reflected upon tlie j>ia mater covering the brain. 
By sliglitly separating the two hemisplieros of the brain 
with the handle of the knife, the fldx cerebri will be seen, 
and must be detached from the crista galli of theetlmioid 
bone.] 


Removal of tlie Brain. — The head being tilted a little 
backwards, the finterior lobes of tlie cerebriim arc to be 
raised, when the Olfactory nerves and bulbs (Jst pair) will 
probably be detached from the cribriform plate of the 
ethmoid bone with them, or if not, they can bo readily 
displaced witli the handle of ihe knife. The Optic nerves 
(2iid pair) of largo size, will be seen close to the anterior 
clinoid processes, and should bo divided, when the Inter- 
nal Carotid Arteries will bo brought into view, and must 
also bo cut, together with the in/utiJibtdum attached to 
the pituitary hodf/ in the middle line. The 3rd pair 
(motorcs oculorum) will be seen jnercing the dura mater 
behind, and a little external to the carotid arteries, and 
after dividing these, the tentorium cerebelli VfiW be brought 
into view wdth the 4th nerve (patheticus vel trochlearis) 
just at its edge. The tentorium is to be divided on each 
side by carrying the knife jiarallel to the margin of the 
petrous bone, and the 4th pair will he cut at the same 
time. The tentorium liaving been turned aside, the remain- 
ing cranial nerves will bo exposed, and must be divided, in 
their numerical order. Tlie Cth pair (trifacial) will be 
found to be composed of two i»arts, the larger superior 
one being sensory, and the deeper one, which is anterior 
at its origin, motor in function. The 6th pair (abducentes) 
will be found nearer the median line. The 7th consists 
of two distinct nerves with a small intermediate iwi-tion. 
The anterior is the facial nerve, and the posterior the 
auditory, the intervening portion being called the pars 
intermedia. The entire nerve is seen to disai^l^ear through 
the meatus auditorius internus with an accompanying 



BEMOVAL OF THE BRAIN. 


auditory artery. The Bth pair consists of three distinct 
nerves. The most anterior fibres form the small Glosso- 
pharyngeal nerve, which pierces the dura mater separately ; 
the next and largest portion is the Fucumo-gastric or 
Vagus; and the part coming out of the foramen magnum 
is the Spinal-accessory. The whole nerve disappears 


Fig. 133. 



Fig. 133. — Sinuses of the skull <sidc view) (from Hlrschfeld and 
Leveilld). 


1. Superior longitudinal sinus. 

2. Falx cerebri. 

3. 6th nerve. 

4. Inferior longitudinal sinus. 

5. 4th nerve. 

6. Venss Galcni. 

7. 3rd nerve. 

8. Tentorium cerebelli. 

9. 2nd nerve. 

10. Straight sinus. 

11. Crista galli of ethmoid. 

12. Torcular Herophili. 

13. Ist ner\'^e. 


14. Falx cerebelli. 

15. 0th nerve. 

16. 8th nerve. 

17. 7th nerve. 

18. Vertebral artery. 

19. Eustachian tube. 

20. 1st cenpical nerve. 

21. 9th nerve. 

22. Posterior root of 2nd cervical 

nerve. 

23. Anterior root of 2nd cervical 

nerve. 

24. Ligamentum denticnlatum. 
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through the foramen lacerum posterius or jugular hole. 
The t)th (hypoglossal) nerve consists of two bundles placed 
near the median line, which pierce the dura mater at 
separate points to pass through the anterior condyloid 
foramen. The Veins of Galen, which pass from the brain 
to the anterior border of the tentorium, should be divided 
so that that fold of dura mater may be quite free. 

The knife is now to be pushed through the foramen 
magnum so as to divide all the parts passing into the skull 
viz., the spinal cord and its membranes, the two vertebral 
ai'teries, the small spinal vessels, and the two spinal 
accessory nerves ; and it should be noticed that the cord 
can bo cut considerably lower than the point at which the 
vertebral arteries enter the spinal canal. The brain can 
now be lifted out of the skull by slipping the fingers 
beneath the cerebellum and allowing the head to fall 
back. 

[Before placing the brain in methylated spirit, the dis- 
sectors should pick off the arachnoid and the pia mater 
from the base, and carefully lay out the nerves in their 
proper position, taking care not to interfere with the 
arteries. The brain should bo placed in a pan with the 
base upwards, and with a piece of calico bandage beneath 
it, so tnat it may be easily lifted out.] 

Tub Dura Mater and Sinuses op thb Skull. 

The Dura Jifater is firmly attached to the base of the 
skull, and scuds processes through the several foramina to 
form sheaths for the nerves. It is continuous with the 
dura mater of the spinal cord through the foramen mag- 
num, but is closely attached to its margin. 

The Falx Dajor (Fig. 133, 2 ) or falx cerebri is a vertical 
process of dura mater placed between the two hemispheres 
of the cerebrum. It is attached in front to the crista galli 
of the ethmoid bone, and behind, where it is much deeper, 
it is attached to the internal occipital protuberance and to 
the tentorium cerebelli. 

The Tentorium Cerebelli (Fig. 133, 8) is the horizontal 
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process of dura mater placed between the cerebrum and 
cerebellum, and when perfect it leaves only an oval open- 
ing of small size, through which the crura cerebri pass. 
In front it is attached to the anterior and posterior clinoid 
processes of the sphenoid bone and the superior border of 
the petrous bone, and behind it is attached to the upper 
margin of the lateral sinus whore it grooves the occipital, 
parietal, and temporal bones. 

The Falx ]llInop(Fig. 133, 14) or falx cerehelli is below 
the tentorium in the median line, and readies to the fora- 
men magnum, being attached to the median ridge of the 
occipital bone. It generally divides below, sending a slip 
to each side of the foramen magnum. 

The Nlnuscs are tlie venous canals of the skull into 
which the veins of the brain, orbit, and diploe empty 
themselves, and differ from the ordinary veins, in being 
: (1) enclosed in sheaths of dura mater, to which they are 
; firmly attached, so as to remain patent when divided ; (2) 
!in having no valves; and (3) that the veins open into 
them in a direction contrary to that of the blood within 
them. 

The Superior Tionsltiidlnal Sinus (Fig. 133, i) runs 
along the upper border of the falx major (r. p. 324), and 
along its lower bor<ler is a much smaller canal, the Inferior 
lionsltudliial Sinus (4). This begins about the middle 
of the falx and opens into the straight sinus. 

The Stralf^lit Sinus (Fig. 133, 10) must be opened along 
the line of attachment of the falx to the tentorium. It 
is formed by the venx Galeni of the brain and the inferior 
longitudinal siuu.s, and opens into the torcular Herophili, 
thus connecting the two longitudinal sinuses together. 

The Occipital Sinuses (Fig. 134, 18) are two in number, 
but of smaller size. They pass forwards one on each side 
from the torcular Herophili, and along the bifurcated 
attachment of the falx cerehelli to the jugular vein. 

The Torcular Herophili (Fig. 134, 21) is the point where 
the superior longitudinal, straight, occipital, and two 
lateral sinuses meet. It is usually situated on the right 
of the internal occipital protuberance, but is sometimes 
to its left. 
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The Lateral Sinuses (Fig. 134, 20 ) are the largest and, 
commencing at the torcular Herophili, take a curved 
course to the foramen jugulare on each side. It will be 


Fig. 134. 





necessary to cut through the tentorium, in order to expose 
the cavity of the sinus, which grooves tho following 
bones, — occipital, parietal, temporal, and tho occipital 


Fig. 134. — Dis‘«et’tiuii of tlie sinuse.** of tlio skull and cranial nerves : 
the cavernous sinus dissected on the left side (drawn by J. T. Gray). 


1. .3rd nerve. 

‘2. Optic nerve. 

3. 4th nerve. 

4. Internal carotid artery. 

5. Gasserian ganglion of 5th 

nerve with itsthreedivisions. 

6. Circular sinus. 

7. Superficial petrosal nerve. 

8. Cavernous sinus. 

9. 6th nerve. 


10. Transverse or basilar sinus. 

11. 7th pair. 

12. Superior petrosal sinus. 

13. 8th pair. 

14. Inferior petrosal sinus. 

16. 9th ner\'e of left side. 

18. Ocitipitdl sinus. 

20. Lateral sinus. 

21. Torcular Herophili. 
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bone again close to the jugular process.* The lateral 
sinuses receive the mastoid veins through the mastoid 
foramina, and end in the jugular veins, returning nearly 
the whole of the blood from the brain. 

The Superior Petrosal Sinus (Fig. 134, 12) will be ex- 
posed by running the knife along the upper border of the 
petrous bone, from which the tentorium was detached. 

It is of small size, and runs from the cavernous sinus 
back to the lateral sinus, just where the latter turns down- 
wards in the temporal bone. 

The Inferior Petrosal Sinus (Fig. 134, 14) will be 
opened by carrying the knife from the foramen jugulare 
directly forwards along the lower border of the petrous 
bone to the clinoid process. It communicates with the 
cavernous sinus, and with the jugular vein outside the 
skull, passing through the foramen jugulare in front of the 
8th pair. 

The Cavernous Sinus (Fig. 134, 8) is placed by the side 
of the pituitary body, and requires careful dissection on 
account of the nerves in relation with it. They are the 
3rd, 4th, 5th, and 8th, and their positions should bo at 
once ascertained. The 3rd, of good size (i), will be recog- 
nised close behind the anterior clinoid process ; the 4th, 
very small (3), in the cut edge of the tentorium ; the .5tli, 
the largest and somewhat iiattened out (5), will bo seen 
immediately beneath the tentorium, and the 6th, piercing 
the dura mater nearer the median line, upon the basilar 
process (9). 

[The left sinus will be found the most convenient for -5 
dissection, and should therefore be taken lirst. The 4th 
nerve is to be followed out carefully to tho sphenoidal 
fissure by dividing tho dura mater with a sharp knife, and 
the 3rd should be taken next. The dura mater over the 
5th, having been freely divided, should be t8>ni up from the 
bone, by which means and a very little dissection, tho 
Gasserian ganglion and middle meningeal artery will bo 
brought fully into view.] 

The Gasserian GanpUon (Fig. 134, 5) (Ganglion Semi- 
* Artificial memory, OPTO 
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lunare) is the largest of the cranial ganglia, is of a pinkish 
colour, and is placed upon the tip of the petrous portion 
of the temporal bone. It is formed upon the larger or 
sensory portion of the 5th, and the smaller or motor por- 
tion passes beneath it. From the ganglion the three great 
divisions of the 5th are to be traced as follows : — The first 
or ophthalmic division to the sphenoidal fissure ; the 
second or superior maxillary division to the foramen 
rotundum ; and the third or inferior maxillary division to 
the foramen ovale. The motor trunk of the nerve joins 
this last division outside the skull. The ophthalmic 
division is seen to pass by the side of the cavernous 
sinus and to give off a branch (nasal), before it enters tho 
sphenoidal fissure. It also .sends a minute recurrent 
branch (Arnold) to the tentorium cerebelli. 

[The 6th nerve is to be followed by dividing the dura 
mater' over it, and will be found to ho against the outer 
side of tho carotid artery, where it makes its sigmoid turn 
at the side of the sella turcica. This vessel should bo 
fully defined, and an attciii[)t made to seo the carotid 
plexus of the .sympathetic upon it, from which a biuncli 
goes to join tho Cth. It will render tho dissection more 
useful if a small piece of tho lesser wing of tlie sphenoid 
is clipped off with the bone-forceps so as to open up the 
sphenoidal fissure, and the nerves can then bo carefully 
followed Uj their entry into the orbit,] 

The .3rd and 4th nerves, and the first division of tho 5th 
nerve have been seen to lie in the outer wall of the caver- 
nous sinus immediately beneath tho dura mater, and be- 
tween them and the 6th nerve, which is placed against the 
carotid artery, is the venous canal through which the 
blood is returned from the orbit. This is very delicate 
and can seldom be defined, but it receives tho ophthalmic 
vein and opens into the two petrosal sinuses (Fig. 135). 

The relation which tho nerves hold to one another in 
the cavernous sinus is at first from above downw^ards 
according to their numerical order, i,e. 3, 4, 5, 6 ; and their 
relations to the sinus have been already described. Before 
they reach the orbit, however, they change their relative 
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positions, which at the sphenoidal fissure are roughly as 
follows, from above downwards— 4, 5, 3, 0, 


Fig. 135. 


3rd nerve 
4th nerve 

6 th nerve 
6th nerve 

Dura Mater 



Venous canal. Internal carotid. 


If however the fissure has been opened up as advised,, 
and the dissection be carefully ruade, the 3rd nerve before 
entering the orbit will be found to divide into two parts 


Sphenoidal Fissure. 


Fig. 13G. 


Cavernous Sinus. 


4th nerve 

Frontal of 5th ... 
Laclirymal of 5th 
Supr. div. of 3rd 

Ma-^al of 6th 

Infer, div. of 3rd 
nth nerve 



3rd. 

4tb. 

5th. 

Gth. 

Gas- 

serian 

Gan- 

glion, 


(between which the nasal branch of the 5th takes its 
course), and the 6th to have divided into the frontdl and 
lachrymal branches. The order therefore of parts passing 


Fig. 135 —Diagram of left cavemoas sinus seen in section from 
behind (drawn by J. T. Gray). 

Fig. 136.— Diagram of the nerves passing through the cavernous 
sinus (drawn by J. T. Gray). 
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through the sphenoidal fissure from ai)oye downwards 
would strictly be as follows : — 

Parts passing through the sphenoidal fissure (Fig. 130): — 

Fourth nerve. 

Frontal and lachrymal nerves [5th]. 

Upper division of 3rd nerve. 

Nasal branch of 5th nerve. 

. Lower division of 3rd nerve. 

Sixth nerve. 

Ophthalmic vein (most internal). 

The Internal Carotid Artery (Fig. 134, 4 ) should be 
traced to the upper opening of the carotid canal in the 
petrous bone. It makes a sigmoid turn by the side of the 
sella turcica, and then winds close behind the anterior 
clinoid process, where it was cut off in removing the brain. 
In a well-injected body, a few small branches {artenos 
receptaculi) may bo seen in the cavernous sinus ; and the 
ophthalmic artery will be seen entering the optic foramen 
with the optic nerve. • 

Sympatbetlc Nerve. — A few filameuts may bo traced 
upon the carotid artery, forming the carotid plexus, which 
gives a branch of communication to the sixth nerve ; and 
the cavernous plexus may be found close to the anterior 
clinoid process. 

The Circular or Coronary Sinus (Fig. 134, 6 ) sur- 
rounds the pituitary body in the sella turcica, and forms 
a communication between the two cavernous sinuses. 

The Transverse or Basilar Sinus (Fig. 134, 10 ) crosses 
the basilar process at a variable point, and communicates 
between the two inferior petrosal sinuses. 

By displacing the Gasserian ganglion, a little groove in 
the upper surface of the petrous bone will be seen, in 
which are a small nerve add artery taking a course to the 
hiatus Fallopii, through which they disappear. They 
are the superficial petrosal nerve and artery, the nerve 
a branch of the Vidian going to join the 7tb, and the 
artery a branch of the middle meningeal. 
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Meningeal Arteries. — The Anterior Meningeal Arterm 
from the ethmoidal arteries, if injected, will be seen to 
enter the cranium through the ethmoidal foramina. 

The Middle Meningeal Artery can be seen entering at 
the foi’amen spinosum. It ramifies on the outside of the 
dura mater, grooving deeply the anterior inferior angle of 
the parietal bone. 

The Small Meningeal is a branch of the middle meningeal 
artery, which enters the skull through the foramen ovale. 

The Meningeal Branch of the Ascending Pharyngeal 
artery may be found perforating the foramen lacerum 
medium. 

The Posterior Meningeal Arteries are small branches of 
the occipital and vcrteliral, which enter by the foramen 
jugulai*e and foramen magnum respectively. 

Posterior Triangle op the Neck. 

[In order to dissect the posterior triangle, the blocks 
lieueath the head should be removed, and it should be 
drawn downwards and to the opposite side and secured 
with hooks. The shoulders arc to be raised to a con- 
venient height by blocks beneath the scapula), and the 
arm drawn down, and if possible secured in that position. 
The side of the neck is thus put fully on the stretch, and 
lirobably the external jugular vein distended with blood 
will be seen beneath the skin. 

One incision is to be carried from the back of the pinna 
to the clavicle near its inner end, and another from this 
point along the whole length of that bone ; a third in- 
cision is to be made (if necessary) transversely from the 
pinna to the occiput, and the flap of skin is then to be 
reflected backwards. The dissection should be begun at 
the inferior angle, the dissector of the right side standing 
by the shoulder, and the dissector of the left side at the 
head, of the subject.] 

Beneath the skin is the superficial fascia^ and between 
the layers of it at the lower part of the neck is the 
platysma muscle, the fibres of which may be cleaned at 
once while removing the skin. Care must be taken as 
soon as the upper border of the platysma is reached to 



THE SUFERFiaAL CERVICAL PLEXUS. 


335 


keep close to the skin, or the superficial nerves may be 
injured. 

The Platysma Myoldcs (Fig. 137, 6 } is only seen now 
in its lower part, the remainder of it will be found in the 
dissection of the anterior triangle and face. It is a sub- 
cutaneous muscle arising from the fascia over the pectoral 
and deltoid muscles, and very slightly from the front of 
the clavicle ; and it passes obliquely across the neck to be 
inserted into the lower jaw and the side of the mouth, 
reaching as high as the zygoma. 

Through the platysma will generally bo seen Iho 
External Juirular Yclii (Fig. 137, 13 ) which, it is to be 
noticed, runs parallel or nearly so to the fibres of tho 
muscle ; if therefore, in bleeding from the vein, an incision 
wore made in the direction of the vein, there would be no 
opening by which the blood might escape, and hence the 
rule in practice, viz., to cut parallel to the sterno-mastoid, 
i,e., across the fibres of tho platysma, so that they may 
retract. 

The platysma is to be detached from the clavicle ami 
turned forward, and the branches of the Superficial 
Cervical Plexus are to bo found. These are in two sets, 
— tho ascending, comprising the Superficial Ceiwical, 
Great Auricular, and Small Occipital nerves, and the 
descending set comprising the Sternal, Clavicular, and 
Acromial branches. 

a. ^Fhe Hupertlclal Cervical Nerve (Fig. 137, 17 ) [from 
the second and third nerves] will be found turning round 
the posterior border of the sterno-mastoid, and crossing 
it transver.soly beneath tho platysma to ramify over the 
anterior triangle, where it communicates with the infra- 
inaxillary branches of the facial nerve. 

h. The Great Auricular Nerve (Fig. 137, ii) [from the 
second and third nerves] is the largest branch of the set, 
and turning round the posterior border of the stemo-mas- 
toid, passes obliquely to the pinna, which it supplies, com- 
municating also with the 7th nerve. 

A mastoid branch^ often of large size, arises from this 
nerve and runs to the mastoid process, and may be mis- 
taken for the following : 
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Fig. 137 . — Superficial dissection of the triangles of the neck Tdraivn 
by J. T. Gray). 

(Ill onler to see the relations of the posterior triangle properly, 
the figure should be placed in the recumbent position, since it is 
impossible to see the subclavian as represented when the body is 
upright. 


1. Parotid gland. 

2. Hypoglossal nerve (9th). 

3. Sn^lL occipital nerve. 

4. Posterior beJ Ij* of digasi ricus, 

and stylo-byoideus. 

5. Occiiiital artery and great 

occipital nerve. 

6. Platysma (turned up). 

7. Internal jugular vein. 

8. Submaxillary gland. 

9. Splenius capitis. 

10. Mylo-hyoideus. 

11. Great Auricular nerve. 

12. Anterior belly of digastricus. 


13. External jugular vein. 

J4. External carotid artery. 

15. Spinal accessory nerve. 

16. Hyoid bone. 

17. Superficial cervical nerve. 

18. Superior laryngeal nerve. 

19. Levator anguli scapulae. 

20. Inferior constrictor of the 

pharynx. 

21. Descending branches of the 

superficial cervical plexus. 

22. Common carotid artery with 

descendens noni nerve. 

23. Scalenus posticus and medius. 
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e. The Small Occipital Nerve (Fig. 137, 3 ) (from the 
second ner^e) is always to be found at the posterior 
margin of the sterno-mastoid muscle, and runs directly 
upwards to the scalp, where it has been already seen 
(p. 322). 

The Descendinir Branches (Fig. 137> xx) sternal, cla- 
vicular, and acromial, take the directions indicated by 
their names, and passing over the clavicle are distributed 
to the skin upon the pectoral muscle and shoulders, where 
they are seen by the dissector of the arm. 

[The anterior and i)osterior boundaries of the triangle 
(the sterno-mastoid and trapezius) are now to be defined, 
but only the edges of the muscles need be cleaned. The 
descending nerves being detached and turned up, the 
branches of the deep cervical plexus and the spinal- 
accessory nerve passing obliquely between the borders of 
the sterno-mastoid and the trapezius are to be dissected 
out, and also the omo-hyoid muscle, which will be found 
at a variable distance above the clavicle ; the external 
jugular vein is to be followed as far aa convenient.] 

The Deep Cervical Fascia,- which is very dense, is now 
seen. It commences at the spinous processes of the 
vertebrae and encloses the trapezius muscle, then crosses 
the posterior triangle to split and enclose the sterno- 
mastoid, and so on to the median line of the nock. At the 
lower part of the triangle it gives a special covet ing to the 
omo-hyoid muscle, and is attached to the clavicle aud hrst 
rib. 

[To see the floor of the triangle the fascia is to be re- 
moved, and will be most readily detached by beginning 
above at the junction of the sterno-mastoid aud trapezius, 
aud carrying the knife obliquely so as to be parallel to 
the fibres of the muscles beneath. It should be removed 

24. Anteiior belly of omo-hyoid. 29, Posterior belly of omo-hyoid, 

25. TransversalU colU artery. 30. Subclavian artery. 

26. Sterno-hyoidemi. 81, Transversalis humeri artery. 

27. Trapezius. 32. Brachial plexus partly 

28. Sterno-mastoid. covered by oino-hyoid. 
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only as low as the omo-hjoid at present, and all branches 
of nerve should be carefully preserved.] 

The Posterior Triangle (Fig. 137) is the space bounded 
in front by the aterno-mastoid, behind by the trapezius ; 
the base of the triangle being fornjed by the middle third 
of the clavicle, and its apex by the meeting of the anterior 
and posterior boundaries at the occiput. It is covered in 
by skin, superficial and deep fascisc, and at tlie lower part 
by the platysma. Its floor is foi*med from above downwards 
by the splcnius capitis, levator anguli scapula), scalenus 
posticus and scalenus medius, and the upper digitation 
of the serratus magnus, which cannot be seen at present. 

The s 2 )lenius colli does not form ^Dart of the floor 
because it is overlain by the levator anguli scapula). In 
some subjects, where the apex of the triangle is wider 
than usual, a portion of the complexus may be seen, and 
will be recognized by the vertical direction of its fibres. 
Not uiifrequently if the attachment of the sterno-mastoid 
to the clavicle is not well developed, both the anterior 
scalenus and the phrenic nerve lying on it are seen in the 
posterior triangle. 

The. triangle is subdivided into two portions by the 
posterior belly of the omo-hyoid muscle, the height of 
which above the clavicle may vary, when the contents of 
the subdivision will be modified accordingly. 

The upper or occipital portion contains the branches of 
the superficial cervical ^dexus derived from the first four 
cervical nerves ; the spinal-accessory nerve (which may 
be traced into the trapezius, where it communicates with 
the deep cervical plexus) ; muscular branches of the deep 
cervical plexus ; the transversalis colli vein ; and the 
glandulce concatcnatce or lymphatic glands placed along 
the posterior border of the steruo-mastoid. 

The lower or clamcidar portion contains the brachial 
plexus; the third part of the subclavian artery; the 
transversalis colli artery ; the transversalis humeri 
vessels ; and the external jugular vein, all of which must 
now be dissected. 
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The teudon of the Omo-liyolil Muticle (Eig. 137, 29) 
i» bound down to the back of the claviclo and to the first 
rib bj a process of the deep cervical fascia, so that either 
belly of the muscle may act on this fixed point. Upon 
the muscle may be traced a branch of the descendens 
noni nerve which supplies it. The origin and insertion of 
the muscle arc found in other dissections. 

The TransTcr- pi 

sails Colli Artery 


(Fig. 137, 15) is 
generally found at 
the level of the 
tendon of the omo- 
hyoid, and the vein 
a little above it, so 
that their relation 
to the subdivisions 
of the triangle is 
different. 

The artery, * a 
branch of the thy- 
roid axis [subcla- 
vian], passes trans- 
versely under the 
sterno-mastoid, 
crosses the poste- 
rior triangle, and 
clivides under the 



I'ig. I 08 . — Lateral view of the muaclea of the prjcverrehrul region 
and Hide of the neck (from Wileon). 

1. The mastoid process of the 12. Splenius. 

temporal bone. 13. Complexus. 

2. The zygoma. 14. Cut edge of the trapezius. 

H. The occipital bone, 1,5. Khom^ideus minor. 

4. The spine of the scapula. 16. Serratua posticus superior, 

5. The acromion process. 17. Supra-spinatus. 

6 . The clavicle. 18. The first rib. 

7. Longus colli muscle. 19. Gilsophagus and trachea. 

8 . Scalenus anticus. 20. Inferior constrictor of the 

9. Scalenus inedius. pharynx. 

10. Scalenus posticus. 21. Middle constrictor. 

11. Levator anguli scapulas. 22. Superior constrictor. 
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border of the trapezius into the superficial cervical and the 
posterior scapular arteries. The vein lies above the 
level of the artery and usually joins the external jugular. 

The Transversalls Humeri Artery and Vein (Fig. 137, 
31 ) lie close behind the clavicle. The artery is a branch 
of the thyroid axis and becomes the suprascapular.* The 
vein opens into the external jugular just before it joins 
the subclavian vein. 

[The great cords of the brachial plexus can only be 
roughly dissected at present, but the third part of the 
subclavian artery should be thoroughly observed before 
the clavicle is.cut.j 

The Subclavian Artery (Fig. 137, 30 ) (3rd portion) 
extends fi'cm the outer border of the anterior scalenus ob- 
liquely downwards and outwards beneath the clavicle to the 
lower border of the first rib, where it becomes the axillary 
artery. It has in front the skin, platysma, superficial 
nerves and deep fascia ; the clavicle, subclavius muscle, 
and transversalis humeri vessels ; and is crossed by the 
external jugular vein. It lies against the lowest cord of 
the brachial plexus, the scalenus medius, and the first rib. 
Above it are the remaining cords of the brachial plexus ; 
and below (at some distance) the subclavian vein. Ordi- 
narily this portion gives off no branch, but should there 
be one it will probably bo the posterior scapular artery. 

burffer^. — The position, relations, and direction of the 
third portion of the subclavian should be especially noticed, 
because it is that on which a ligature is moat frequently 
applied for aneurism lower down. The student should 
particularly accustom his finger to feel for the scalene 
tubercle on the first rib, which is taken as the guide to the 
artery ; and should notice how materially the position of 
the vessel is altered by raising or depressing the shoulder, 
the effect of an aneurism in the axilla being to raise the 
clavicle considerably, and thus complicate the operation. 

* The whole length of this artery is sometimes called the 
Suprascapular. 
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The operation of tying the subclavian in its third part 
is thus performed. The head being thrown back and the 
shoulder depressed as much as possible, the skin of the 
lower part of the triangle is to be drawn down upon the 
clavicle, and a lunated incision carried from the edge of 
the trapezius to the sterno-mastoid, cutting at once on to 
the bone. The skin being then allowed to resume its 
natural position, the incision will be immediately above 
the clavicle, and may be deepened at the anterior part. 
The external jugular vein is to be carefully guarded, and 
held aside if necessary, and a cautious dissection made 
until the finger 
can feel the sea- 
lenus anticiis and 
the tubercle on 
the first rib, to 
which it is at- 
tached. Immedi- 
ately behind this 
the artery will be 
found, and even 
in the uninjected 
state will be 
readily recognized 
by its rolling on 
the bone beneath 
the finger. The 
aneurism needle 
should be passed 
from above so as to avoid the brachial nerves, which arc 
more liable to be included in the ligature than the vein, 
since this is quite below the artery. 

[Supposing the dissection of the axilla to be sufficiently 
advanced, the clavicle should now^be divided at the outer 
border of the stemo-mastoid and again at the edge of the 
trapezius. The knife being then passed carefully beneath 



Fig. 139. — Incisions for tying (e) the common carotid and (6) the 
Bubclavian artery (from Fergusson’s ^ Surgery*). 
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and close to the bone to detach the subclavius, the piece 
may be removed. The parts will still be retained in 
position by the subclavius muscle, and the opportunity 
should be taken to trace a small branch of nerve to it 
from the brachial plexus. The transversalis humeri 
artery and vein will now also be better seen, and can 
be thoroughly cleaned. The subclavius muscle is to be 
divided close to the trapezius, when the scapula will fall 
back, and the brachial plexus will be fully exposed and 
should bo carefully cleaned. The upper digitatioii of the 
serratus raagnus which was mentioned as forming part of 
the floor of the triangle can now bo seen.] 

Fig. 140. 


Nori'e to rhomboid . 

Siipra-ftcapiilAr nrrvi 
Nerve to anbeluviiib 


M iiHciiIo-eiitaneous 
net VC . . . 


Aicdiati nerve . . 


1 ijriiiiitlex nerve 



i 

V 


The Brachial Plexus (Fig. 140) is formed by the 5tb, 
6th, 7th, and 8th cervical nerves and the 1st dorsal 
nerve, a small branch of communication beihg given by 



Fig. 140.— Diagram of the Drachial Plexus (drawn by J. T, Gray). 
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the lowest cord of the cervical plexus (4th). Tho nerves 
appear at the . outer border of the anterior scalenus as 
four cords, because the 8th cervical and 1st dorsal unite 
close to the vertebral foramina ; they lie against the 
scalenus medius and posticus, and all, with the exception 
of the lowest, above the level of the subclavian artery. 
The 5th and Oth next unite, and are joined by tho 7th at 
the outer Tjorder of the scalenus posticus, and thus two 
cords are formed- At the level of the clavicle each of 
these cords gives oft* a large branch, and these unite to 
form a third cord ; the three nerves then come into rela- 
tion with the axillary artery, being at first external, but 
afterwards internal, external, and posterior to that vessel. 

It sometimes happens that the formation of these cords 
does not take place higher than the level of the pectoral is 
minor, but the arrangement of these nerves is very 
inconstant. The 7tli nerve very frequently bifurcates, 
one branch going to the upper and one to tlie lower cord, 
or it may itself form the posterior cord, being joined by 
branches from tho other trunks. 

The branches above the clavicle (Fig. 4, p. 18) — 

a. The nerve to the subclavius is a small brancli lying on 
the front of tho plexus and derived from the 5th and 
(jth nerves. 

b. The nerve to the rhomboid and levator anguli scapula) 
is from the 5tli nerve, and pierces the scalenus medius 
to reach the under surface of those muscles. 

c. Tlie Sttpra^scapular nerve i.s the largest branch above 
tho clavicle and appears at the outer side of the plexus, 
being given oft' from the ujjpercord of the plexus (fith and 
Cth). It disappears beneath the trapezius to reach the 
supra-scapular notch. 

d. The nerve to the serratus magnua (posterior thoracic, 
external respiratory of Bell) lies behind the plexus against 
the serratus magnus muscle, and is derived from tlie 5th an<l 
Gth (and often from the 7th) nerves before they unite. 

e. A branch to the phrenic nerve of very variable size is 
given by the 5th nerve at tho upper part, or sometimes 
the branch appears to pass from the phrenic to the 5th. 
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/. Small branches to the longus colli and scaleni muscles 
arise from the nerves close to the foramina. 

[If the time for turning the subject has not arrived 
when both the posterior triangles of the neck are dis- 
sected, the orbits should be at once proceeded with ; but 
if not now dissected they had better be postponed until 
after the dissection of the anterior triangle.] 

The Orbit. 


[The head being raised to a convenient height, the saw 
is to be applied to the edge of the skull closfe to the inner 


and outer angles 
of the orbit (the 



proper points 
being readily 
ascertained with 
the finger), and 
the cuts carried 
into the orbit 


through 

froutid 


the 

bone. 


With the chisel 


these incisions 


are to be pro- 
longed back- 
wards till they 
meet at the 


sphenoidal fis- 
sure, when the 
triangle of bone 
can bo readily 
tilted forward 
by a blow with 
the hammer. 
Any small rem- 
nant of bone 


Fig. 141. — Superiicial dissection of the nerves of the orbit (from 
Ilirschfeld and Leveill4). 

1. Supra-troclilear nerve. 9. Second nerve. 

2. Supra- orbital nerve. 10. Rectus superior. 

8. Obliquus superior. 11 . Third nerve. 

4. Lachrymal gland. 12. Lachrymal nerve. 

5. Infra- trochlear nerve. 13. Fourth nerve. 

6. Levator palpebraa superioris. 14. Gasserian ganglion of 5th. 

7. Nasal nerve (6th). 15. Sixth nerve. 

8. Frontal nerve (5tb). 
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can be removed so as to expose fully the cavity, but the 
margin of the optic foramen should be left untouched.] 

The first thing seen on opening the orbit is the 
Periosteum, which is detached from the triangle of bone 
and will be seen to be continuous with the dura mater of 
the skull through the sphenoidal fissure and the optic 
foramen. At the margin of the orbit the periosteum 
splits into two layers ; one which is continuous around 
the margin with the external periosteum of the skull, and 
the other which forms the palpebral ligament of each 
eyelid* 

The periosteum being divided in the centre and care- 
fully turned aside, and some soft fat removed, three nerves 
and two arteries are brought into view — ^the frontal nerve 
[5th] with the mpra-orhital artery in the centre, the 
lachrymal nerve and artery on the outer side, and the 
little fourth nerve on the inner side ; the lachrymal gland 
is also seen. 

The Fourth Nerve (Fig. 141, 13 ) {trochlearis or patheti- 
cus) has already been traced through the cavernous sinus 
to the sphenoidal fissure, where it occupies the highest 
position, and is now seen passing to the inner side of the 
orbit to enter the superior oblique muscle on its orbital 
surface ; this being an exception to the other muscles of 
the orbit, which are supplied on their ocular surface. 

The Frontal Nerve (Fig. 141, 8) [5th] the largest nerve 
entering through the sphenoidal fissure, lies in the centre 
of the orbit and divides at its anterior pai-t into the supror 
orbital and supra-trocklear branches ; these turn round 
the margin of the orbit to the forehead, the supra-orbital 
through the supra-orbital notch, and the supra-trochlear 
close to the inner angle of the orbit. Frequently the 
supra-trochlear nerve, the more internal of the two, is 
double. 

The l/actarymal Nerve (Fig. 141, 13 ) (5th) lies on the 
mter side of the orbit and passes to the lachrymal gland, 
vhich it supplies. It frequently sends a branch to the 
brehead close to the outer angle of the orbit. 
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The Supra-orbltal Artery (Fig. 142, 8 ) is a branch of 
the ophthalmic artery and accompanies the supra-orbital 
nerve to the forehead. 


Fiff. 142. 



The Lachrymal Artery 

(Fig. 142, 12 ) is a smaller 
branch also from the 
ophthalmic, and supplies 
the lachrymal gland. 

The Lachrymal Gland 
(Fig. 142, 4 ) is an almond- 
shaped body of a reddish- 
brown colour, situated in 
the anterior and outer 
part of the orbit. It is 
convex on ' its superior 
aspect, to fit against the 
orbital plate of the 
frontal bone ; concave 
beneath, where it is 
placed over the eyeball. 
It secretes the tears, 
which its ducts, seven or 
eight in number, carry 


to the surface of the conjunctiva beneath the upper 


eyelid. 


[The frontal nerve is to be divided, and a hook inserted 
into the upper eyelid so as to put the levator palpcbra) in 
the centre of the orbit on the stretch ; this muscle and 
the superior ohlicpie are then to be cleaned, care being 


Fig. 1 42. — Arteries and veins of orbit (from llirschfeld and Leveill^) 


1. Pulley of superior oblique 

tendon. 

2. Levator palpebr.^, (cut). 

3. Trunk of ophtimlinic artery 

from 'which the frontal, na- 
Bal, and palpebral branches 
are derived. 

4. Lachrymal gland. 

5. Anterior ethmoidal arter}*. 

6. Rectus superior (out). 

7. Posterior ethmoidal artery. 


8, Supra-orbital artery. 

9. Ciliary arteries. 

10. Ophthalmic vein. 

11. Origins of obliqiiua superior, 

levator palpebra), and supe- 
rior rectus. 

12. Lachrymal artery. 

IH. Optic nerve. 

14. Ophthalmic artery. 

15. Carotid artery. 

16. Cavernous sinus. 
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taken not to destroy the little pulley through which the 
tendon of the latter works.] 

The ObllQuus Superior (Fig. 141, 3) is the most super- 
ficial muscle of the orbit at its origin, which is from the 
upper margin of the optic foramen, above and a little to 
the inner side of the levator palpebroe. It lies super- 
ficially along the inner side of the orbit, and ends in a 
round tendon which, passing through the trochlea or 
pulley-like ring of fibrous tissue attached to the frontal 
bone, turns down abruptly to the eye-ball. The tendon 
becomes flattened near its insertion, and passes beneath 
the superior rectus to be inserted on the outer side of 
the eyeball between it and the external rectus. With 
a little dissection a delicate synovial membrane can be 
seen lubricating the tendon where it passes through the 
trochlea. The superior oblique is supplied by the 4th 
nerve on its orbital aspect. 

The liCvator Palpelirae Siipcrlorls (Fig. 141, 6) arises 
from the upper margin of the optic foramen, below the 
superior oblique muscle and partly overlapped by it ; it is 
narrow at its origin, but expands anteriorly to be inserted 
into the anterior surface of the tarsal cartilage of tho 
upper eyelid. It is supplied by the 3rd nerve. 

[The ho<^k is to bo removed from the eyelid and fixed 
into tho eyeball, which is to bo drawu gently forwards ; 
tho levator palpebno is to be cut and the little branch of 
the 3rd nerve traced to it, and the superior rectus which 
is then seen should be cleaned.] 

The Rectus Huperior (Fig. 142, 6) arises from tho 
margin of tho optic foramen, below and a little overlapped 
by the levator paljjebroo ; and is inserted into the sclerotic 
coat of the eye-ball at its upper and anterior part. It is 
supplied by the upper division of the 3rd nerve, which 
can .be seen entering its under surface when the muscle is 
divided. 

[The rectus having been divided, a quantity of fat will 
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be brought into view, through which the optic nerve 
passes to the eyeball. The nasal branch of the 5th is at 
once to be looked for crossing the optic nerve from 



Pig, 143. — ^Nerves of the orbit, seea from the outer side (from 
Wilson, after Arnold). 


1. Section of frontal bone. 

2. Superior maxillary bone. 

3. Part of sphenoid bone. 

4. Levator palpebra; and supe- 

rior rectus muscle. 

5. Superior obliquie muscle. 

6. Interior oblique. 

7. External rectus drawn for- 

wards. 

8. Orbital origimof the external 

rectus turned downwards 
with the sixth nerve. 

9. Inferior rectus, 

]0. Optic nerve. 

11. Internal carotid artery 

emerging from the ca- 
vernous sinus. 

12. Ophthalmic artery. 

13. Third nerve. 

14. Inferior division of the third 

nerve, 

15. Fourth nerve. 

16. Trunk oi the fifth nerve. 


17. Gasserian ganglion. 

18. Ophthalmic division of fifth. 

19. Superior maxillary division. 

20. Inferior maxillary division. 

21. Frontal nerve. 

22. Supra-orbital and su{>ra- 

trochlear nerves, 

2.3. Lachrymal nerve. 

24. Nasal nerve. 

26. Nasal nerve passing over the 
internal rectus muscle to 
the anterior ethmoidal 
foramen. 

26. Infra-trochlear nerve. 

27. A long ciliary branch of the 

nasm nerve. 

28 Long root of the lenticular 
ganglion from the nasal 
nerve. 

29. Lenticular ganglion, giving 

off from its fore part the 
short ciliary nerves. 

30. Globe of the eye. 
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without inwards, and the lenticular ganglion, a minute 
pink body, is to be found on the outer side of the optic 
nerve. All small branches of nerve running from the 
ganglion along the optic nerve are to be preserved, and all 
branches of the ophthalmic artery.] 

The Nasal Nerve (Fig. 141, 7 , and 143, 24 ) (5th) enters 
the orbit between the heads of the external rectus, and 
then crosses the optic nerve from without inwards to pass 
through the anterior ethmoidal foramen. It thus re-enters 
the cranium, and next passes into the nose by a slit in 
front of the cribriform plate of the ethmoid bone, to 
appear ultimately on the face, between the na.sal bone 
and the lateral nasal cartilage. It gives off, 1, the long 
root to the lenticular ganglion on the outer side of the 
optic nerve j 2, the long ciliarg nerves, rim along the 
optic nerve to the eyeball ; 3, the infra-trochlear nerve, 
which, arising just before the nerve enters the ethmoidal 
hole, passes forwards to the eyelid close to the inner 
angle of the orbit. 

The licntlcular Ganar- 
llon (Fig. 144) {ciliary or 
ophthalmic) is a minute 
pink body place<l on the 
outer side of the optic 
nerve near the back of 
the orbit, which has (like 
all the cranial ganglfa) 
three roots, sensory, 
motor, and sympathetic. The sensory or long root is 
derived from the nasal branch of the 5th, and enters the 
posterior .sui)erior angle of the ganglion. The motor or 
short root is derived from the inferior division of the 3rd 
nerve, which can be seen passing to the bottom of the 



Fig. 144. — ^Diagram of the lenticular ganglion (from Ilirsclifeld 
and Leveille). 

1. Lenticular ganglion. 5. Inferior division of 3rd. 

2. Long root Irom— 6. Sympathetic root. 

3. Nasal branch of 5th. 7. Short ciliary nerves. 

4. Short root from— S. Long ciliary nerves. 
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orbit, and enters the ganglion at its posterior inferior 
angle. The sympathetic root is from the cavernous plexus 
which is derived from the plexus on the carotid artery, and 
enters the orbit through the sphenoidal fissure ; it joins 
the ganglion between the other two roots, and can rarely 
be seen. 

Fiff. 14.'). 


II 



The short ciliary branches of the ganglion arise from its 
upper and lower angler, in front, and are eight or ten in 
number. They run along the optic nerve to the eyeball, 
which they pierce to .supply the iris. 

The Ophtlialmlv Artery (Fig. 145, 2) jiriscs from the 
internal carotid clo.se to the anterior clinoid proce.ss, and 
enters the orbit through the oj)tic foramen with the 
optic nerve, but to its outer side. Its branches are : — 
f a. The Lachrymal artery (5) accompanies the lachrymal 


Fig. 145. — ^Arteries of the orbit from tlie outer side (from llirsclifeld 
and Leveille). 


1. Internal carotid. 

2. Ophthalmic artery. 

8. Arteriacootmlis fetinus. 

4. Muscular branches. 

5. Lachrymal artery. 

6. Ciliary artery. 

7. Posterior ethmoidal artery. 

8 . Kectus inferior. 


9. Ajiterior ethmoidal artery. 

10. Ooliquus inferior. 

U. Supra-orbital artery. 

12. Facial artery. 

13. Frontal artery. 

14. Palpebral arteries. 

15. Nasal artery. ^ 
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norve along tho outer side of the orbit to the lachrymal 
gland, which it supplies. 

h. The SuprororhUal artery (ii) asciBDcls to join the 
frontal nerve and afterwards tho supra-orbital nerve, 
which it accoLupanies through the supra-orbital notch 
to the forehead. ' 

c. Mimular branches ( 4 ) are given to all the muscles of 
the orbit, entering them on their ocular surfaces. 

d. The Ciliary hranchts ( 6 ) are numerous small arteries 
which run by tho side of the optic nerve to pierce the 
sclerotic, and have been divided into long and short* One 
of them pierces the optic nerve to run in it to the retina, 
and cJsiJed the arleria centralis retitim ( 3 ). 

e. Till ^''turiwidal artcricb, anterior ( 9 ) and posterior ( 7 ), 
par,sf; tUr » li the <^thmoidal foramina in the inner wall 
of the )rb. . the interior accompanying tlio nasal nerve. 

/. Tho Papebral arteries {i^ leave the orbit at tho inner 
side, to be distributed to the upper nud lowei* eyelids. 

g. The Frontal artery ( 1 3 ), one of the terminal branches, 
tur.is round the margin of the orbit at its inner angle to 
accorii])any the supra-trochlear nervo on the forehead. 

/i. Tlie Nasal artery ( 15 ), the other terminal branch, 
loaves the orbit at the inner side above the tendo oculi, 
and anastomoses on the side of the nose with tho angular 
branch of the facial artery ( 12 ). 

The Oiihilialiiilc Vein (Fig. 142, lo) has branches cor- 
responding to those of the artery,* which unite to form a 
single trunk, passing between the heads of the external 
rectus to the cavernous sinus. 

The Optic Nerve’ (Fig. 142, 13 ) (2nd) enters tho orbit 
by the optic foramen, and passes through its centre to tho 
eyeball, to end in the retina, it pierces the back of the 
sclerotic about its own width to the innei* side of the axis 
of the eyeball. ^ 

[The optic nerve is to bo divided, and the globe turned 
forwards to bring into view the muscles beneath.] 

The ^remaining Recti HnsclCB (Fig. 146) are seen 
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below, and to the inner and outer sides of, the optic nerve, 
and are named accordingly, inferior^ internus^ and extern>u8. 
They arise by a common origin (ligament of Zinn) around 
the optic foramen, but the externus has an attachment to 
the margin of the sphenoidal hssure, completing its lower 
head, as well as a second head (the upper) arising from 
the upper part of the optic foramen close to the rectus 
superior. Between these two heads pass the 3rd nerve, 
the nasal branch of 5th nerve, the 6th nerve, and the 
ophthalmic vein. 

^The recti muscles are to be traced forward to their 
insertion into the sclerotic coat, immediately behind the 
cornea. 

The Sixth Nerve (Fig. 143, 8) (abducens) is seen on 
the inner surface of the rectus externus, which it supplies. 

The Third Nerve (Fig. 143) (motor oculi) enters the 
orbit in two parts, one above and the other below the 
nasal nerve (v, p. 332). 

The upper division has been traced to the levator 
palpebrse and superior rectus muscles ; the lower division 
(14) is now seen to give small branches to the internal 
and inferior recti, and the short root to the lenticular 
ganglion ; lastly a large long branch which runs on the 
inferior rectus to the inferior oblique muscle. 

[To expose the obliquus inferior, it will be necessary to 
draw the eyeball to the upper and outer part of the orbit, 
and to remove the conjunctiva at the inner angle.] 

The Ohllquus Inferior (Fig. 146, 8) muscle lies trans- 
versely in the orbit beneath the rectus inferior. It arises 
from the superior maxilla behind the lachrymal groove, 
and passing below the inferior rectus, but between the 
» external rectus and globe, is inserted into the sclerotic 
above the level of the rectus externus and close to the 
insertion of the obliquus superior. 

The actions of the muscles of the orbit are not very 
readily appreciated, owing to the fact that the movements 
of the eyeball depend upoi^ the combined influence of 
Beveml of them. 
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The action of the Levator palpebree is implied by its 
name ; it raises the eyelid, and therefore when paralysed 
from some affection of the third nerve, the characteristic 
dropping of the lid, ptosis, results. 

The Recti muscles, when acting together, would draw 
the eyeball towards the back of the orbit, but each when 
acting separately would draw the front of the eye in its 
own direction ; the 
superior and in- 
ferior recti having 
in addition a ten- 
dency to draw the 
eye inwards. In- 
ternal and external 
strabismus is pro- 
duced by the direct 
action of the in- 
ternal and external recti respectively. 

The Oblique muscles when acting alone are rotators of 
the eyeball on its own axis, the superior oblique rolling 
the eye downwards and outwards, the inferior oblique 
rolling it upwards and outwards ; but these muscles 
always act in combination with the recti, and thus give 
the oblique movements to the eyeball. The obliqui are 
not used unless the spectator, or the object seen, is 
moving. 

If all the contents of the orbit are removed, the orbital 
branch of the suiicrior maxillary nerve may be seen 
passing through the spheno-maxillary fissure, and dividing 



-Muscles of the eyeball, the view is taken from the outc 
side of tlie right orbit (from Wilson). 


1. Portion of the sphenoid bona 

2. Optic ner\'e. 

3. Globe of the eye. i 

4. Levator palpebric muscle. 

5. Superior oblique. 

G. Its fibrous pulley. 

7. Its reflected tendon. 

8. inferior oblique muscle arising 

from the inner wall of the 
orbit. 


9. Superior rectus. 

10. Internal rectus partly con- 

cealed by the optic nerve. 

11. Partof external rectus, show- 

ing its two heads of origin. 

12. Insertion of external rectus. 

13. Inferior rectus. 

14. Sclerotic. 


A A 
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into two branches — the mhcutaneusmalQi^\i\<^ pierces the 
malar bone, and the temporal branch which pierces the 
outer wall of the orbit to reach the temporal fossa. 

The Side of the Neck. 

[The head is to be drawn as far back as possible by 
means of a hook placed in the chin, and the side to be 
dissected should be fully exposed by means of blocks 
placed beneath. Before beginning the dissection the 
student should pass his finger along the median line of 
the neck, and recognise the following points. The lower 
jaw, and from an inch and a half to two inches below it 
the slight projection of the hyoid bone ; next a hollow, 
corresponding to the thyro-hyoid membrane, and below it 
the projecting angle of the thyroid cartilage (pomum 
Adami) which is very small in women. About an inch 
below the pomum Adami is a dip corresponding to the 
crico-thyroid space, and this is especially to be noticed 
as it is the space in which laryngotomy is performed. 
Below this will be felt the hard ring of the cricoid carti- 
lage, and in a thip subject the rings of the trachea may 
bo recognised lower down, sometimes also the isthmus of 
the thyroid body may be felt crossing the trachea at a 
variable point. 

An incision is to be made from the chin to the sternum, 
and the fiap of Skin is to be dissected up over the face. 
The platysma may be cleaned i^ the upper part of the 
space at once, and it will facilitate the operation if the 
part detached from the clavicle is held down with hooks.] 

The Platysma lllyolflcs (Fig. 137, 6) is now seen to 
reach to the side of the lower jaw, where it is i)artially 
inserted. The muscle decussates with its fellow of the 
opposite side in th^media^ line for a short distance close 
to the jaw, but at the lower part of the neck a large 
triangular interval exists between them. A few small 
branches of the superficial cervical nerve will be found 
piercing the muscle, and an anterior jugular vein may 
aometimes be seen through its fibres. 

[The platysma is to be carefully reflected like the skin, 
the superficial nerves are to be dissected out and the 
etemo-mastoid cleaned.] 
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The Superficial Cervical Nerve (Fig. 137, 17), 'which is 
of small size, is seen to divide into two or three branches 
which supply the skin over the anterior triangle, the 
upper one communicating with branches of the facial 
nerve below the jaw. 

The Stcruo-Cleldo-lWastolil Muscle (Fig. 137, 28) 
arizefi by an oval tendon from the top of the sternum, 
and by a broad tendinous origin from the inner third of 
the posterior border of the clavicle. This latter is of very 
variable extent, and between the two heads of origin is a 
cellular interval, which may extend for some distance up 
the neck. The muscle is inserted across the mastoid 
process of the temporal bone and into the outer half of 
the superior curved line of the occipital bone. The action 
of each sterno'mastoid is to twist the head and flex it, so 
as to throw the chin over the opposite shoulder ; if both 
muscles act together they draw the head and upper part 
of the spine forwards, as in rising from a pillow. The 
sterno-mastoid is supplied by the spinal accessory nerve* 

The Deep Cervical Fascia is now seen to cover in the 
parts included in the trip^ngle, and to extend to the median 
line ; and the anterior border of the sterno-rnastoid should 
be dissected up a little and turned back to sec the con- 
tinuation of the fascia beneath it. The fascia gives 
sheaths to all the muscles of the front of, the neck, and is. 
continued into the thorax, where it is attached to the 
pericardium. It forms the sheath of the carotid artery, 
which is now to be seen beneath the sterno-rnastoid. , 

[Opportunity should be taken, bcfoj'e the tissues are iii 
any way disturbed, to notice the pftrts involved in the 
operation of tying the common carotid artery. The 
vessel may be felt and indistinctly seen enclosed in a 
sheath of fascia, and the point where the ligature would 
be applied is at the angle formed by the sterno-rnastoid 
and omo-hyoid muscles, the letter of which can now be 
seen through the fascia. 

It will be advisable to examine the ligaments of the 
inner end of the clavicle before detaching it, in order to 
reflect the sterno-rnastoid muscle. The sternal origin of 
the sterno-rnastoid must be cut, and any remains of the 
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pectoralis major be removed, in order that the ligaments 
between the clavicle, sternum, and first rib, and also be- 
tween the two clavicles, may be cleaned.] 


Sterno-Clavlcular Artlcnlatlon (Fig. 147). 

The Inter-clavicular ligament (2) is a strong band passing 
across the inter-clavicular notch of the sternum, and 
attached to that bone as well as to the inner extremities 
of the two clavicles. 

The Sterno-clavicular ligament (i) may be considered to 
form a capsule to the joint, or may be divided into anJterior 
and posterior ligaments. The fibres pass obliquely from 
the inner extremity of the clavicle to the margin of the 
articular surface of the sternum. 

The Costo-clavicu- 
lar or Rhomboid 
ligament (3) is a 
strong band of fibres 
of a rhomboidal 
shape, attached to 
the tipper surface 
of the cartilage of 
the first rib, and to 
the rough impres- 
sion on the under surface of the inner end of the clavicle, 
close to the articulation. 

[It is .supposed that the clavicle has been cut close to 
the attachment of the sterno-mastoid in the dissection 
of the posterior triangle of the neck, but if this has not 
been the case it should now be divided. The inner end 
of the clavicle being then drawn up, the costo-clavicular 


Fig. 147 



Fig. 147. — Ligaments of the sterno-clavicular and costo-Bternal 
articulations (from Wilson). 

1. Anterior stenio - clavicular 4. Interarticular iibro-cartilage, 

ligament. brought into view by the 

2. Tntcr-clavicular ligament. removal of the anterior and 

3. Costo-claviculnr or rhomboid posterior ligaments. 

ligament; seen on both 5. Anterior costo-stcriial liga- 
sidcs. inents of the first and second 

ribs. 
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ligament is to be divided and the knife passed into the 
sterno-clavicular articulation from below and close to the 
clavicle. By this one of the synovial membranes will be 
opened, and the other can be exposed by cutting from 
above close to to the sternum, thus leaving the inter- 
articular cartilage uninjured.] 

The Interarticular fihro-cartilage ( 4 ) is circular and 
flat, and is thinner in the centre than at the circumference, 
being occasionally x^erforated. It is attached to the 
clavicle above, and to the sternum and cartilage of the 
first rib below, and by its circumference to the ligaments 
of the articulation. A synovial membrane is placed on 
each side of it. The sterno-clavicular is an arthroidal 
joint admitting of extensive movements of the clavicle in 
all directions. 

[The interarticular fibro-cartilago is to be divided and 
the inner end of the clavicle dislocated, the fibres of the 
sterno-hyoid which are attached to it being separated. 
The stern o-mastoid (with the portion of the clavicle) is 
then to be turned back, being carefully separated from 
the fascia beneath. The spinal accessory nerve will be 
found to pierce it at the upper part, and some branches of 
the deep cervical x)lexus enter the under surface of the 
muscle.] 

The small Descendens Nonl iV^rve (140, 14 ) is now to 
be dissected out. It is either upon or within the sheath 
of the carotid vessels, and is to be traced ux)wards to 
the 9th nerve (which crosses just below the digastric 
muscle), and downwards to the muscles in the front of 
the neck which it sup^dies, viz., sterno-hyoid, sterno- 
thyroid, and omo-hyoid. A branch, which may be double, 
will bo found to come forward from the cervical idcxus to 
join the nerve and form a loop beneath the sterno-mas- 
toid. This is the communicans mni nerve ( 7 ) and comes 
from the 2 nd and 3rd cervical nerves. 

The Anterior Jusnlar Vein will be found of very 
variable size and near the median line of the neck. It 
may receive any of the veins of the upper part of the 
neck when of good size, and opens into the subclavian or 
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external jugular vein. Its size depends upon that of the 
external jugular, varying inversely with it. 

[The fascia is now to be removed from the superficial 
muscles of the space, but the carotid sheath should be 
left untouched for the present.] 

The Stcrno-hyold (Fig. 148, 14) is the most superficial 
muscle ; it is next the median line and only separated 
by a small cellular interval from its fellow of the opposite 
side. It arises from the back of the first piece of the 
sternum, from the first costal cartilage, and from the back 
of the inner extremity of the clavicle ; and is inserted into 
the body of the hyoid bone. 

The Sterno-tliyrolil (Fig. 148, 15) is deeper and broader 
than the preceding muscle, by which it is partly covered. 
It arises from the back of the sternum immediately below 
the sterno-hyoid, and from the first costal cartilage ; and 
is inserted into the oblique line on the side of the thyroid 
cartilage. It very generally has a transverse tendinous 
intersection in its fibres. 

The Ttayro-tayoia (Fig. 148, 1 6) is a direct continuation 
of the last muscle. It arises from the oblique line of the 
thyroid cartilage, and is inserted into the body and part 
of the great cornu of the hyoid bone beneath the omo- 
hyoid. A small special branch of nerve from the 9th 
should be traced to this muscle. 

The Omo-hyold (Fig. 148, 17) can now be seen in its 
whole length, crossing the neck beneath the sterno-mas- 
toid, and consisting of two bellies united by a small tendon, 
which has been seen to be held down to the clavicle 
and first rib by a process of the deep cervical fascia (». 
p. 339). 

It arises from the upper margin of the scapula close to 
the notch, and from the transverse ligament which 
converts the suprascapular notch into a hole. It is m- 
serted into the body of the hyoid bone external to the 
sterno-hyoid, and superficial to the thyro-hyoid muscle. 

These four muscles are direct or indirect depressors of 
the hyoid bone. They are all supplied by the descendens 
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noni nerve, except the thyro-hyoid, which receives a special 
branch from the 9th nerve. 

Fig. 148. 



The Digastric (Fig. 143, i) muscle consists of two 


Fig. 148. — Muscles of the anterior aspect of tlie neck ; on the left 
side of the figure the siiperliciol muscles are seen, on tlie right the 
deep (from \ViIson). 


1. Posterior belly of digastricus. 

2. Its anterior belly. Apo* 

neurotic jiulley, through 
which its tendon is seen 
passing, attached to the 
body of the os hyoidea 3. 

4. StylO'hyoideus muscle. 

6. Mylo-hyoideus. 

6. Genio-hyoideus. 

7. The tongue. 

8. Hyo-glossua. 

9. Stylo -glossus. 

10. Stylo-phaprngeuB. 

11. Stemo-cleido-mastoideus. 

12. Its sternal origin. 

13. Its clavicular origin. 

14. Sterno- hyoid. 


It5. Sterno-tbyroid of the right 
side. 

10. Thyro-hyoid. 

17. Anterior" belly of the omo- 

hyoid. 

18. 18." Its posterior belly; on 

the left side, the tendon of 
the muscle is seen to bo 
bound down by a portion 
of the deep cervical fascia. 

19. Clavicular portion of the 

trapezius. 

Scalenus anticus, of the 
, right side. 

21. Scalenus posticus; the sca- 
lenus mcdiiis is seen be- 
tween the two. 
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1 10. — Ihe isidc of the neck (drawn by J. T. Gray). 


1. Occipital artery. 

2. Facial vein. 

3. Spinal accessory nerve. 

4. I'acial artery. 

i). Internal jugular vein. 

Cu Hypoglo.saal nerve. 

7. Communicans iioni nerve. 

5. Lingual artery. 

9. Pneumo-gastric nerve. 

10. Superior laryngeal nerv^ 
U. Phrenic nerve. 

12. Superior thyroid artery. 

13. Sterno - cleido - mastoideus 

(reflected); 


14. Coniinon carotid artery with 

descendons noni nerve. 

15. Inner end of clavicle (re> 

fleeted). 

16. StemO' hyoid. 

17. Subclavian vein (cut). 

18. Omo-hyoid. 

19. Subclavian artery giving off 

the thyroid axis and the 
internal n^ammary artery. 

20. Inferior cervical ganglion of 

sympathetic. 

21. Apex of pleura. 
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gland above the hyoid bone, to which the intermediate 
tendon is attached. It arises from the groove on the 
inner side of the mastoid process of the temporal bone ; 
and is inserted into the digastric fossa at the lower border 
of the inferior maxilla close to the median line. Its 
action is to open the mouth, or if the jaw is fixed, to raise 
the hyoid bone and larynx. Its posterior belly is supplied 
by a branch of the 7th nerve, and the anterior by the 
niylo-hyoid branch of the inferior dental nerve (5th). 

The Mtylo-liyold (Fig. 148, 4) is the muscle in. immediate 
connection with the posterior belly of the digastric, which 
passes through its fibres close to the hyoid bone. It arises 
from the outside of the styloid process of the temporal bone 
between the stylo-pharyugeus and stylo-glossus muscles ; 
and is inserted into the upper surface of the body of the 
hyoid bone. It is supplied by a branch of the 7tj^ nerve. 

[The sheath of the carotid artery derived from the 
cervical fascia is now to bo opened. The desceiidens noni 
nerve has already been traced upon it, and within will 
now be found the common carotid artery nearest the 
median line; external to that the pneu mo-gastric (or 
vagus) nerve, and still more externally the internal ju^lar 
vein. Behind the sheath will be found the trunk** of the 
sympathetic nerve lying parallel with the vessels, and 
crossing transversely behind them at the lower part will 
be seen the inferior thyroid artery. The sheath is to be 
carefully dissected away, and the branches of the artery 
and vein followed out and cleaned as far as the dissection 
will admit of. The large 9th nerve will be found crossing 
the external and internal carotids in a curved direction 
immediately below the digastric muscle, and the superior 
laryngeal branch of the pneiimo-gastric crosses behind 
them a little lower down.] 

The Common parotid Artery (Fig. 149, 14) has the 
same relations on both sides of the neck from the sterno- 
clavicular artfbulatioQ upwards, though its origin is 
diflerent on the two sides. On the right side it com- 
mences at the steruo-clavicular articulation by the 
bifurcation of the innominata into common carotid and 
subclavian arteries, but on the left side it begins at the 
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arch of the aorta. Its direction in the neck is upwards 
and a little outwards, and would be sufficiently indicated 
by a line from the end of the clavicle to the external 
auditory meatus ; and it ordinarily divides at the level of 
the upper border of the thyroid cartilage into external 
and internal carotids, which lie at first side by side, the 
external being nearer the median line. 

It has in front of it the sternal origin and anterior 
border of the sterno-mastoid, and the lower parts of the 
stemo-hyoid and thyroid muscles ; it is crossed by the 
omo-hyoid muscle and superior thyroid vein, and quite 
superficially by the platysma; close upon the vessel 
throughout are the descendens non! nerve and the sheath, 
and crossing the sheath at the lower part is the middle 
thyroid vein, and at a variable point the sterno-mastoid 
artery. Behind the artery are the sheath, the sympathetic 
cord, and its middle cervical ganglion : the inferior 
thyroid artery, and the longus colli and rectus capitis 
anticus major muscles. To its outer side are the pnoumo- 
gastric nerve and the internal jugular vein ; and to the 
inner side the trachea, larynx, and thyroid body : the 
pharynx, oesophagus, and recurrent laryngeal nerve. 

The point of bifurcation of the common carotid may 
vary a little, but is more frequently above than below the 
thyroid cartilage. 

Surgery. — To tie the common carotid artery (^\%. 139, e). 
This maybe accomplished either above or below the omo- 
hyoid, but above the muscle is the better situation. An 
incision three inches in length along the anterior border 
of the sterno-mastoid, beginning at the level of the hyoid 
bone, will allow that muscle to be turned outwards 
sufficiently to bring the omo-hyoid into view. In the 
angle between the two muscles the carotid is to be found, 
and this part of the operation will bo much facilitated by 
slightly reflecting the omo-hyoid towards the median line 
(Fig. 137). 

The descendens non! nerve may be seen on the sheath 
of the vessels, and is to be avoided, and the sheath is to be 
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carefully opened on its inner side so as to avoid possible 
injury to the internal jugular vein. The needle is to be 
passed from the outer side, care being taken not to 
include the pneumo-gastric nerve or the sympathetic. 
On the dead body the vein is frequently empty, and is 
liable to be injured unless the sheath be opened well to 
its inner side. 

The operation below the omo-hyoid might be performed 
through a similar incision along the border of the lower 
part of the sterno-mastoid, but would be facilitated by 
dividing the sternal origin of the muscle. The sterno- 
hyoid and thyroid muscles would require to be turned 
inwards, or even divided, in order to reach the vessel. 

The Internal Carotid Artery (Fig. 150, z) ascends to 
the base of the skull, lying close to the pharynx and upon 
the prevertebral muscles and sympathetic cord. It is 
first to the outer side of the external carotid and at the 
same level, and is crossed by the 9th nerve and the 
digastric and stylo-hyoid muscles ; but it crosses the su- 
perior laryngeal branch of the pneumo-gastric. Its course 
IS then deeper than the external carotid, from which it 
is separated by the stylo- glossus and stylo-pharyngeus 
muscles and glosso-pharyngcal nerve, and it finally enters 
the carotid canal in the petrous bone. 

The internal carotid will be more fully traced out in 
the dissection of the pharynx. 

The External Carotid Artery (Fig. 149) is derived 
from the Common Carotid opposite the upper border of 
the thyroid cartilage, and, lying to the inner side of the 
internal carotid, ascends to between the ear and the jaw, 
where it gives off its terminal branches. It is crossed by 
two muscles and a nerve (the digastric and stylo-hyoid 
muscles and the 9th nerve), and is also separated by 
two muscles and a nerve (the stylo-glossus and stylo- 
pharyngeus muscles and glosso-pharyngeal nerve) from 
the internal carotid at the upper part, whore that vessel 
lies deeper than it. It is crossed by the lingual and 
facial veins, and enters the substance of the parotid gland 
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behind the angle of the jaw, where it lies beneath the 
facial nerve and the commencement of the external 
jugular vein. 

Its hmnclm may be divided into three sets, each con- 
taining three branches. 

Anterior set : 1, Superior Thyroid ; 2, Lingual ; 3, 
Facial. 

Posterior set : 1, Occipital ; 2, Posterior Auricular ; 3, 
Sterno-Mastoid.* 

Ascending set : 1, Temporal ; 2, Internal Maxillary ; 3, 
Ascending Pharyngeal. 

The anterior and posterior sets can now be partly dis- 
sected, the ascending will be given in other dissections. 

The Superior Thyroid Artery (Fig. 149, 12 ) runs for- 
ward beneath the depressor muscles of the hyoid bone, 
and then downward to the thyroid body, which it sup- 
plies, anastomosing with the inferior thyroid artery from 
the subclavian, and with the thyroid vessels of the oppo- 
site side. It gives off a hyoid branch to the parts about 
the hyoid bone ; the superior laryngeal branch which 
pierces the thyro-hyoid membrane with the corresponding 
nerve ; and the crico-thyroid branch which anastomoses 
with its fellow of the opposite side across the crico-thyroid 
membrane. Also a superficial descending branch which 
supplies the depressor muscles of the hyoid bone, and 
from which the ster^ichmastoid artery is frequently derived. 

The crico-thyroid branch is considered to be one of the 
dangers of laryngotomy, but the fact of its being parallel 
to the knife when entered transversely, as it ordinarily is 
in the operation, renders its division unlikely, whilst its 
small size would cause such an accident to be of alight 
importance. 

The Llufpual Artery (Fig. 149, 8). — Only a very small 
portion of the lingual artery is now visible, running 
transversely upon the middle constrictor of the pharynx 

♦ The sterno-mastoid ia perhaps more frequently derived from one 
of the branches of the external carotid than from the trunk itself, 
but is inserted here to complete the three branches of the posterior 
set. 
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immediately above the hyoid bone, and disappearing be- 
neath the edge of the hyoglossus muscle. The remainder 
of the vessel will be given in the dissection of the sub- 
maxillary region. 

The Facial Artery (Fig. 149, 4 ) passes upwards and 
forwards beneath the digastric and stylo-hyoid muscles 
and through the substance of the submaxillary gland to 
the jaw, which it crosses immediately in front of the 
masseter muscle ; it will be followed out in the dissection 
of the face. Its inferior pcHaiine and tomillitic branches 
may be seen disappearing between the stylo-glossus and 
stylo-pharyngeus muscles, and will be afterwards dissected ; 
its mhmaxillary branches (two or three) enter the gland ; 
and the submental branch, often of large size, runs forward 
over the mylo-hyoid muscle to the chin, where it supplies 
the surrounding tissues. 

The facial frequently arises in common with the lingual 
artery, in which case the vessel passes beneath the hypo- 
glossal nerve. 

The Occipital Artery (Fig. 149, i) is only seen in its 
first part. It runs backwards along the inferior border of 
the digastric, and may always be recognised by the fact 
that the 9th nerve (hypoglossal) hooks round it. The 
occipital artery cpsses the following important structures, 
the hypoglossal nerve, internal carotid artery, pneuino- 
gastric nerve, internal jugular vein, spinal-accessory 
nerve, and sympathetic trunk. It gives a small posterierr 
meningeal bramh to enter the jugular foramen. 

The Posterior Auricular Artery runs along the upper 
border of the digastric, and can only be seen by turning 
that muscle a little down. At the mastoid process it 
gives the stylo-mastoid branch to the stylo-mastoid fora- 
men, and then supplies the pinna. 

The Stemo-lMlaHtolil Artery is a small branch of un- 
certain origin, coming either from the external carotid 
artery near its commencement, or from the occipital or 
superior thyroid arteries, or both the latter. It is of 
small size and enters the under surface of the sterno- 
mastoid muscle, crossing the carotid sheath. 



366 SIDE OP THE NECK. 


Fig. 150. 



Fig. 150. — DistribuHon of the eighth pair of nerves on the left side 
(from Hirschfeld and Leveilld), 
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Veins corresponding to tho branches of the external 
carotid artery take nearly the same courses as those 
vessels, and terminate as follows : The internal maxillary 
and temporal veins unite in the parotid to form the 
External Jugular Vein, which afterwards receives the 
posterior auricular vein. All the other veins open into 
the Internal Jugular Vein directly, or into an Anterior 
Jugular if one exists, but the facial vein frequently joins 
the external jugular. 

The Internal jr uvular Vein (Fig. 149, 5 ) is deeply 
placed to the outer side of the internal carotid artery 
immediately below the base of the skull, being crossed by 
the stylo-glossus and stylo-pbaryngcus muscles and the 
glosso-pharyngeal nerve. Having been crossed by the 
digastric and stylo -hyoid and the occipital artery, it 
is covered by the sterno-mastoid for the rest of its 
course. It lies to tho outer side of the internal and 
common carotid arteries, having the pneumo- gastric 


1. Gasserian ganglion of 5tli 

nerve. 

2. Internal carotid artery. 

3. Pharyngeal branch of pnen- 

inogastric. 

4. Glosso-pharyngeal nerve. 

5. Lingual nerve (oih). 

6. Spinal-accessory nerve. 

7. Middle constrictor of 

pharynx, 

8. Internal jugular vein (cut). 

9. Superior laryngeal nerve. 

10. Ganglion of trunk of pueu- 

mo-gastric nerve. 

11. Hypoglossal nerve on hyo- 

glossus. 

12. Ditto communicating 'with 

eighth and first cervical 
nerve, 

13. External laryngeal nerve. 

14. Second cervical nerve loop- 

ing with lirst. 

15. Pharyngeal plexus on in- 

ferior constrictor. 

16. Superior cervical ganglion of 

sympathetic. 

17. Superior ^cardiac nerve of 

pneumo-gastric. 


18 'I'liird cervical nerve. 

19. Thyroid body. 

20. Fourth cervical nerve. 

21. 21. Left recurrent laryngeal 

nerve. 

22. Spinal-accessory communi- 

cating with cervical nerves. 

23. Trachea. 

24. Middle cervical ganglion of 

sympathetic. 

25. Middle cardiac nerve of 

pncumo-gastric. 

26. Phrenic nerve (cut). 

27. Left carotid artery. 

28. Ilrachial plexus. 

29. Phrenic nerve ( cut). 

30. Inferior cervical ganglion of 

sympathetic. 

31. Pulmonaryr plexus of pncu- 

mo-gastric. 

32. Thoracic aorta. 

33. (Esophageal plexus. 

34. Vena azygos superior. 

35. Vena azygos minor. 

36. Gangliated cord of sympa- 

thetic. 
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nerve between it and them, and is enclosed in the carotid 
sheath of cervical fascia. After receiving the superior 
and middle thyroid veins, the jugular vein unites with the 
subclavian vein to form the innomincUa, 

At the posterior aspect of the junction of the two veins 
oti the left side of the body will be found the point of 
entrance of the Thoracic DucL This tube should be 
carefully presoiwed, and will be subsequently more fully 
dissected. A corresponding but much smaller duct (right 
lymphatic duct) may be found on the right side of the 
body. 

The Pnciimo-Gastrlc Nerve (Fig. 150) (8th pair) is 
only seen in its cervical portion at present. It is enclosed 
in the carotid sheath, lying between the jugular vein and 
the artery, and enters the superior aperture of the thorax, 
passing, on the right side, between the subclavian artery 
and the innominate vein, and on the left side between the 
common carotid and subclavian arteries and behind the 
innominate vein. 

Its Superior Laryngeal branch (9) curving forwards 
beneath the internal carotid artery, appears opposite the 
hyoid bone, and pierces the thyro-hyoid membrane to 
supply the larynx. Before entering the larynx, the nerve 
gives a small external laryngeal branch, which runs 
obliquely downwards under the sterno-thyroid muscle to 
sup])ly the crico-thyroideus, one of the intrinsic muscles 
of the larynx. 

The Recurrent Ijiryngeal Nerve (ii) (inferior) is seen 
running along the side of the trachea and disappearing 
beneath the lower border of the inferior constrictor of the 
pharynx. It takes a different course on the two sides of 
the body ; on the right arising from the pneumo-gastric 
in the neck, and winding round the subclavian artery ; on 
the left arising in the thorax, and turning round the arch 
of the aorta. 

The Cwrdiac Nervee (17) are one or two slender branches 
of the pneumo>gastric in the lower part of the neck, running 
into the thorax to join the cardiac plexuses. 

Tlie Hypofflossal Nerve (Fig. 149, 6) (9th pair) appears 
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below the posterior belly of the digastric muscle, hooking 
round the occipital artery and then curving forward su- 
I)erficially to the great vessels. It then passes beneath the 

Fig. 151. 



lat cervical nerve 


tendon of the digastric close to the hyoid Vone, where it 
is seen in the angle between the two bellies of the muscle 

Fig. I51.--Diagram of the superior, middle, and inferior cervical 
ganglia of the sympathetic (drawn by J. T. Gray). 

B B 
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lying upon the hyo-glossus muscle, and finally disappears 
beneath the posterior border of the mylo-hyoid muscle. 

Its descetvding branch (descendens noni) arises opposite 
the occipital artery, and runs downward and forward 
either upon or within the carotid sheath, to supply the 
sterno-hyoid, sterno-thyroid, and omo-hyoid muscles, and 
to form one or more loops with the communicans noni 
branch from the cervical plexus. 

The nerve to the thyro-hyoid muscle is a very delicate 
branch derived from the 9th nerve just before it passes 
beneath the digastric. 

• The Sympathetic (Fig. 150 & 151) in the neck lies 
behind the carotid sheath upon the pro vertebral muscles. 
It is a greyish nerve which has three cervical ganglia 
developed upon it, of which only the upper two can now 
be seen, the lowest being on the neck of the first rib. 

The superior cervical ganglion (i6) is a fusiform en- 
largement of the nerve behind the internal carotid artery, 
and lying upon the rectus capitis anticus major. It gives 
branches of communication to the 8th and 9th nerves and 
also to the four upper cervical nerves : and branches of 
distnhution to the internal carotid artery ; to the branches 
of the external carotid artery (nervi mollcs) ; to the 
pharynx, joining the iiharyngeal plexus ; to the superior 
laryngeal nerve (occasionally) ; and the superior cardiac 
nerve to the cardiac plexus. 

The middle cervical or thyroid ganglion (44), is opposite 
the 5th cervical vei-tebra and usually over the inferior 
thyroid artery. From this ganglion branches of commu- 
nication go to the fifth and sixth cervical nerves ; thyroid 
branches are distributed upon the inferior thyroid artery : 
and the middle cardiac nerve paKsses into the thorax, 
communicating with the recurrent laryngeal nerve. 

The Spinal-Accessory Nerve (Fig. 140, 3) (8th pair) 
appears below the digastric and close to the transverse 
process of the atlas. It pierces the deep surface of the 
sterno-mastoid muscle, giving branches to it, and then 
emerging, crosses the posterior triangle to the trapezius. 

The Cervical Plexus (Fig. 149) is formed by the 
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anterior branches of the four upper cervical nerves, but 
the loop from the 1st nerve to the 2iid is of very small 
size and cannot be well seen in this stage of the dissection. 
The 2nd, 3rd, and 4th nerves appear between the rectus 
capitis auticus major and the middle scalenus. Each of 
these nerves communicates with the one above and below 
it, and thus the superficial and deep cervical plexuses arc 
formed. The branches of the superficial cervical plexus 
have been already dissected in the posterior triangle, and 
can now be traced to their source, — the great auricular, 
small occipital, and superficial cervical branches to the 
2nd and 3rd nerves, and the descending branches to the 
3rd and 4th nerves. 

The branches of the deep cervical plexus are — 

1. Communicating branches with the 8th and 9th 
cranial nerves and the sympathetic, which will afterwards 
bo dissected. 

2. Muscular branches to the rectus capitis anticus major, 
rectus minor and rectus lateralis. 

3. The Communicans noni (7) usually consisting of two 
branches from the 2nd and 3rd nerves which join the 
desccudens noni branch. 

4. The rhrenic nerve (11) arising from the 4th nerve, 
and having in addition a branch of communication with 
the 5th, It lies upon the scalenus anticus, getting to its 
inner border at the lower jvart of the neck, and will 
subsequently be traced to the diaphragm. 

6 . Muscular branches are derived from the deep plexus, 
which go to the sterno-mastoid, levator anguli scapula} 
and trapezius muscles, and also to the scalenus medius. 

Anterior Triangle of the Neck. 

After the dissection of the side of the neck is completed, 
by replacing the sterno-mastoid mubcle in its pioper 
position, the boundaries and contents of the anterior 
triangle will be fully seen. 

The Anterior Triangle (Fig. 137) of the neck is 
bounded in frmt by the median line of the neck \ and 
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hehhid by the sterno-mastoid muscle. Its hose is above, 
and is formed by the lower jaw and a line from the angle 
of the jaw to the mastoid process ; the apex is below, at 
the top of the sternum. 

The skin and superficial fascia, the platysma, the deep 
fascia, and the superficial nerves have been turned aside 
to expose the contents of the triangle, which are as 
follows. The digastric and stylo-hyoid muscles are seen 
to cut off the submaxillary triangle, in which is lodged the 
submaxillary gland, resting upon the mylo-hyoid muscle 
between the jaw and the hyoid bone. Below the hyoid 
bone will be seen the stemo-hyoid, sterno-thyroid and 
thyro-hyoid muscles ; and the anterior belly of the omo- 
hyoid which runs obliquely across the triangle, dividing 
it into an upper and lower part. 

The common carotid artery comes into view between 
the stern o-mastoid and omo-hyoid muscles, with the 
descendens noni nerve superficial to it, and the internal 
jugular vein to its outer side and concealing the pneumo- 
gastric nerve. The external and internal carotids are seen 
at, or near, th^ u[)por border of the thyroid cartilage, and 
are crossed superficially by the hypoglossal nerve ; both 
cross the superior laryngeal nerve, which is seen passing 
to the larynx between the middle and inferior constrictora 
of the pharynx to the inner side of the carotid vessels. 

The superior thyroid, lingual, and facial arteries are 
seen in part in the anterior portion of the space ; and the 
occipital artery is seen turning backwards below the 
digastric, and in relation with the hypoglossal nerve. 

The Face. 

The face is the only region in which it will be con- 
venient to make difierent dissections on the two sides, 
viz., the muscles and vessels on one, and the nerves on 
the other ; and the dissectors are therefore advised to 
adopt this method of proceeding. 

Before commencing the dissection, the student should 
observe the external anatomy of the eye and its ap- 
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pondages, so that they may be seen in as natural a condi- 
tion as possible. 

On the margin of the orbit is the mpercilium or eye- 
brow, a ridge of thickened skin covered with hairs. The 
eyelids or palpehrce are two thin folds composed of carti- 
lage, muscle, and fascia, covered by the skin externally and* 
lined by the conjunctiva continued from the surface of 
the eyeball. The points of junction of the two lids are 
called the inner and outer canthiy and along the free 
border of the lids will be seen the cilia or eyelashes, 
which in health curve upwards from the upper, and down- 
wards from the lower lid. 

Before opening the lids they should be drawn forcibly 
outward towards the temple, in order to make tense and 
prominent the little 
tendo ocvli at the inner 
canthus. 

Surgrery. — The tendo 
oculi is important as 
the guide to the lachry- 
mal sac when it is 
necessary to introduce 
a knife into it in 
cases of lachrymal ab- 
scess, and the student 
should practise this 
little operation at once 


Fig. 152. 



Fig. 152. — Appendages 

1. Superior tarsal cartilage. 

2. Lower l)order of the cartilage 

on which are seen the open- 
ings of the Meibomian 
glands. 

3. Inferior tarsal cartilage; along 

the upper border of this car- 
tilage the openings of the 
Meibomian glands are like- 
wise seen. 

4. Lachrymal gland ; its superior 

or orbital portion, 

5. Inferior or palpebral portion. 


the eye (from Wilson). 

(). Lachrymal ducts. 

7. Plica semilunaris. 

8. Caruncula lachrj^malis. 

9. Puncta lacbrymalia of the 

lachrymal canals. 

10. Superior lachrymal canal. 

11. Inferior lachrymal canal. 

12. Lachrymal sac. 

14. Dilatation of the nasal duct, 

where it opens into the in- 
ferior meatus of the nose. 

15. Nasal duct. 
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as follows : — Drawing the eyelids outward to render the 
tendon tense, a narrow knife held with the back towards 
the nose is entered vertically immediately below it, and 
passed downwards and a little backwards behind the lower 
margin of the orbit ; the handle of the knife being then 
*brought against the forehead, and the point pushed down- 
ward and a little outward, it will be felt to be in the nasal 
duct, and a probe can be passed down into the nose with- 
out difficulty. 

The lids being separated, close to the inner canthus will 
be seen a small space called the lacus lachrymalis^ and on 
the free margin of each lid close to this will bo seen a 
little eminence {papilla lachrymalis) perforated by a 
minute bole, the punctum lachrywale (9). A small probe 
introduced vertically through the punctum will pass 
horizontally along the caiuilmdus into the lachrymal sac 
(la), situated in the groove in the lachrymal bone and 
beneath the tendo oculi. The canaliculi may be opened 
up upon the probe or with a fine-pointed pair of scissors, 
when a good-sized probe may be readily introduced into 
the sac and be pushed down into the nasal duct and nose. 
If the upper lid is everted over a probe, the conjunctiva 
lining it, and the Meibomian glands beneath it running in 
parallel rows to the free margin, will be seen. 

Close to the inner canthus is a reddish body, the carun^ 
cula lachrymalis (8), composed of mucous follicles, and 
external to it is a minute semilunar fold of conjunctiva, 
called the plica semilunaris (7), the representative of the 
memhrana nictltans of birds, crocodiles, and batrachia. 
The conjunctiva is the mucous lining of the lids, and is 
continued on to the eyeball, where it is loosely attached 
to the sclerotic but inseparably to the cornea. If the 
conjunctiva be carefully divided over the sclerotic, the 
attachments of the muscles of the eyeball may be seen. 

The student should recognise with his finger the promi- 
nences of the nasal, malar, and jaw bones, and also the 
margin of the orbit ; and it will be well also to examine 
the state of tension of the eyeball by pressing upon it 
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gently with the forefingers, since this varies very much 
according to the freshness of the subject. Opportunity 
should bo taken also to examine the external ear and, if 
possible, to see the membrana tympani with the speculum. 

Fig. 153. 



The Pinna (Fig. 153) is composed of cartilage covered 
with skin and is divided into the following parts The 


Fig. 153. — The pinna and its muscles (from Wilson, after Arnold). 


1, 1. Helix. 

111 . Crus hclicis. 

3. Spina helicis. 

4 . Processus caudatus helicis. 

5. Antihelix. 

f>, 6. Crura aiitihelicis. 

7. Fossa scaphoidea or fossa of 

the helix. 

8. Fossa of the antihelix. 

9. Concha. 


10. Tragus. 

11. Antirragiis. 

12. Inrisura intcrtragica. 

13. Attraheus aurem. 

14. Attollens aurem. 

15. Retrahens aurem. 

16. Major helicis muscle. 

17. Minor helicis muscle. 

18. Tragicus. 

19. Antitragicus. 
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outer rim is the hdix (i) and that next to it the antihdix 

Fig. 154. (!>’ 

between the two 

being the /ossa 
of the helix ( 7 ). 
The deep cavity 
leading to the 
meatus externus 
is the concha 
{ 9 ), and the 
little nodule in 
front of it, the 
tragus ( 10 ), the 
corresponding 
nodule, behind 
being the anti- 
tragus {ii), The 
lowest part of 
the ear is the 
lobule^ which 
consists of fat. 

The extrinsic 
muscles of the 
ear (Attrahens, Attollens, and Retrahons) have been seen 
in the diss( 3 ctiou of the scalp. Various small muscles 
have been described as i)assing from one point to another 
of the c«irtilage of the pinna, but do not require special 
description. They can be sufficiently seen in Figs. 163 
and 154 and will nob repay the trouble of dissection. 

[The chocks are now to be distended with cotton wool 



Fig. 154. — Tlie pinna and its muscles as seen from behind (from 
Wilson, after .^nold). 


I, 1. Border of the helix. 

Spine of the helix. 

Convexitycorrespondingwith 
the fossa scaphoidea. 

K 4. Convexity of the concha ; 
the fissure between the 
imnibers corresponds with 
the crus heliois. 


5. Ponticnlus conchse. 

6. 6. Cartilage of the meatus. 

7. Aperture of the meatus. 

8. Attrahens aurem. 

9. Attollens aurem. 

10. Retrahens aurem. 

1 1. Transversus auriculss. 

12. Obliquus auriculas. 
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and the lips carefully sewn together. A little piece of 
wool may also be introduced beneath the eyelids with 
advantage. An incision is to be made from the temple in 
front of the ear along the jaw to the chin (the scalp 
having been already dissected), and the skin is to be care- 
fully reflected towards the median line. A cut around 
the orbit and mouth will avoid interference with the eye- 
lids and lips. All muscular fibres and vessels are to bo 
carefully preserved, but the small nerves are to be cut 
away, together with all the loose fat. The parotid gland 
in front of the ear is to be preserved, and its duct traced 
across the face below the malar bone.] 

Muscles of the Face oit Muscles of Expression. 

The OrUlcularts Paliielirariiiii (Fig. 156, 4 .) is a broad 
musclo surrounding the orbit and attached to its inner 
angle, being continuous above with the fibres of the occi- 
pito-froutalis (v. p. 319). It af'iies from the internal 
angular process of the frontal bone, from the tendo oculi 
passing between the nasal process of the superior maxilla 
and the inner extremities of the tarsal cartilages, and 
from the nasal process itself. Its fibres surround the 
orbit and arc attached to the .skin ; those passing on the 
lids aro called the i)alpebral fibres (or palpebntlis muscle), 
and are attached externally to the malar bone and 
external tarsal ligament. 

The orbicularis palpebrarum is the muscle which closes 
the eyelids, and is therefore the direct antagonist of tho 
levator palpebra). 

Tho Corpuffator Snpcrcllfl will be seen by removing 
the portion of the orbicularis covering the brow. It arises 
from the inner part of the superciliary ridge, and is iw- 
serted into the orbicularis about the centre of the 
eyebrow. 

The Pyramldalis Nasi (Fig. 165, 1 ) is a small slip of 
muscle lying along the nasal bone, continuous with the 
occipito-frontalis al)Ove, and lost 011 the nasal cartilage, 
where it joins the tendon of tho compressor naris. 

The Levator Labll Buperlorls Alieque Nasi (Fig. 156, 
8 ) arises from the upper part of the nasal process of the 
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superior maxilla close to the margia of the orbit; it 
widens as it descends, and divides into two slips, which 
are inserted into the alar cartilage of the nose and into 
the upper lip. 

The Compressor :Narl8 (Fig. 15.5, 3) is to be traced 
beneath the preceding muscle 
to its origin from the canine 
fossa of the superior maxilla. 
The muscle is triangular in 
shape, and passes to be 
inserted on the bridge of the 
nose, where it unites with 
the opposite muscle and the 
pyramidalis nasi. 

Tho Depressor Alee Nasf 
(Fig. 155, 7) is a small muscle 
which can only bo properly 
seen by everting the lip (at a 
later stage) and removing the 
mucous membrane. arises 
from the myrtiform fossa 
over the incisor teeth of the 
upper jaw, and is inserted 
into the posterior part of the 
columna and the ala of tho 
nose. 

The Orbicularis Oris (Fig. 
156, 7) is tho sphincter 
muscle surrounding the mouth. It is joined by all the 

Fig. 155. — Muscles of tlie nose (from Wilson, after Arnold). 

1 . IVramidalis nasi, 8. Upper segment of the orbi- 

2. tipper part of the levator cuhiris oris. 

labii superioris aluique nasi 0. Naso-labialis. 

turned aside. 10. Fasciculi aCcessorii of the 

3. Compressor naris. ^ orbicularis. 

4. Musculus anomnluH. 11 , A small muscle termed by 

6. Levator proprius abe nasi an- Arnold compressor narium 

terior. minor ; it extends between 

6. Levator proprius alse nasi pos- the end of the nose and the 

terior. alar cartilage. Its ezist- 

7. Part of the depressor ahe nasi. ence is doubtfuL 
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other muscles which arc inserted into the lips, and spe- 


cially by the buc 
cinator on each 


Fig. 1.56. 


aide, the tibres of 
which interlace 
with it. It is at- 
tached to each side 
of the septum of 
the nose by a small 
slip (iiaso-labialis) 
(Fig. 155, 9 ), and to 
the superior maxilla 
close to the ca- 
nine tooth on each 
side, by small slips 
which have been 
named the fasciculi 
accessorii ( 10 ), 
Professor Ellis has 
described similar 



attachments to the 


lower jaw close to the canine teeth. 


Fig. 156. — Muscles of the head and face (from Wilson). 


1. Frontal portion of the occipi- 

to< frontalis. 

2. Its occipital portion. 

3. Its aponeurosis. 

4. Orbicularis palpebrarum, 

which conceals the corru- 
gator supercilii and tensor 
tarsi. 

5. Pyramidal is nasi. 

G. Compressor naris. 

7. Orbicularis oris. 

8. Levator labii superioris 

alaM]ue nasi ; the adjoining 
fasciculus between figures 
8 and 9 is the labial portion 
of the muscle. 

9. Levator labii superioris pro- 

prius; the lower part of 
the levator angnli oris is 
seen between the muscles 
10 and 11. 


10. Zygomaticna minor. 

31. Zygomaticus major. 

12. Depressor labii inferioris. 

13. Depressor angnli oris, 

14. Levator menti. 

15. Superficial portion of tho 

massetcr. 

IG. Part of its deep portion. 

17. Attrahens auretn. 

18. Buccinator. 

19. Attollens aurein. 

20. Temporal fascia covering 

the temporal muscle. 

21. 'Betrahens anrem. 

22. Ahtcrior belly of the digas- 

tricus. 

28. Stylo-hyoid pierced by pos- 
terior belly of the digastric. 

24. Mylo-hyoideus. 

25. Stemo-mastoid. 

26 . Trapezius. 
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The Levator Labll Superiorly Proprluy (Fig. 156, 9 ) 
arms from the superior maxilla and margin of the malar 
bone above the infra-orbital foramen, and is inserted into 
the upper lip externally to the slip from the common 
elevator. 

The Levator Aiisull Oris (Fig. 156) arises from the 
canine fossa of the superior maxilla immediately below 
the infra-orbital foramen, and passes downwards and 
outwards beneath the preceding muscle to the angle of 
the mouth, joining the fibres of the orbicularis. 

The SSH^gumatlcus (Fig. 156) is either a single muscle, 
or lias two slips forming the zygomaticus major and 
minor. 

The Zygomaticus major (ii) arises from the malar bone 
close to its junction Avith the zygoma, and passes obliquely 
to the angle of the mouth. 

The Zygomaticus minor ( 10 ), much smaller, arises from 
the malar bone in front of the preceding, and is imorted 
between it and the levator labii superioris, with which it 
unites. 

On the sido of the jaw will be seen the insertion of the 
Platysma Myoldcs, continuous more or less with the 
orbicularis oris at the angle of the mouth and with the 
muscles below the lip. Occasionally there is a strong slip 
passing transversely from the fascia over the masseter to 
the angle of the mouth, and called the Risorluy Ruscle of 
Santorini. 

The Depressor Anirnll Oris (Fig. 156, 13 ) (triangularis 
menti) is a triangular muscle arising from the outer sur- 
face of the lower jaw, below and a little external to the 
mental foramen, and inserted into the angle of the mouth. 

The Depressor Lalill Inferlorls (Fig. 156, li) (quad- 
ratus menti) arises from the outer surface of the lower 
jaw between the symphisis and the mental foramen, and 
ascends obliquely to meet its fellow in the median line 
at the lower lip, thus leaving a triangular interval between 
them. 

The Levator Dentl (Fig. 156, 14 ) is a triangular muscle 
placed internally to the depressor of the lower lip, arising 
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from the incisive fossa of the lower jaw and inserted into 
the skin of the chin. It is best dissected by everting the 
lower lip and removing the mucous membrane. 

All the muscles of the face, muscles of expression, are 
supplied by the facial nerve (portio dura of 7th). In 
health the muscles of the two sides of the face antagonise 
one another, and an equilibrium is unconsciously main- 
tained, but should the nerve of one side be divided, or 
become paralysed from disease of the temporal bone, the 
balance of power will be destroyed, and the face will be at 
once drawn to the healthy side by the preponderating 
muscles. The paralysed side will remain immoveable, 
the eye will be open, and the patient will be unable to 
whistle, etc. 

The Parotid Gland is the largest of the salivaiy glands, 
and is placed between the car and the lower jaw, its 
superficial part overlapping the masseter muscle and being 
called the soda parotidis. It reaches as high as the 
zygoma and as far back as the mastoid process, and below, 
it is separated from the submaxillary gland by the stylo- 
maxillary ligament, its deep surface resting against the 
styloid process and the muscles attached to it. The duct 
of ^tenson (ductus Stenonis) arises from the anterior 
part below the socia parotidis, and passes transversely 
across the masseter, to open into the mouth through the 
buccinator muscle opposite the second molar tooth of the 
upper jaw. Immediately below the duct is a large branch 
of the facial nerve, and above it the transverse facial 
artery. The gland is traveled by the external carotid 
artery, which gives off its two terminal branches (tem- 
poral and internal maxillary) in its substance; by the 
external jugular vein ; and by the facial and auriculo- 
temporal nerves, from both of which it receives branches. 
The structure of the parotid is that of a simple lobulated 
gland like the other salivary glands. 

It receives parotid branches from the temporal artery 
and nervous filaments from the auriculo-temporal nerve. 

[The remains of the platysma are to be removed to 
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Fig. 157. 



Fig. 167. — The arteries of the face and head (drawn by 
G. E. L, Pearse). 


1. Common carotid. 

2. Internal carotid. 

3. External carotid. 

4. 4. Occipital artery. 

5. Superior thyroid artery. 

6. Trapezius. 


7. Lingual artery. 

8. Sterno-mastoid, 

9. Facial artery. 

10, Temporal artery, dividing 
into anterior and posterior 
branches. 
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show the facial artery and vein in front of the masseter, 
and the artery is to be followed out to the inner angle of 
the eye with as little injury to the muscles as possible.] 

The Facial Artery (Fig. 157) [external carotid], the 
cervical portion of which has been already dissected 
(p. 365), appears on the face immediately in front of the 
masseter muscle, where it lies on the lower jaw and is 
crossed by the platysma. It then passes upwards and 
inwards beneath the zygomatici muscles to the side of the 
nose, lying upon the buccinator, levator anguli oris, and 
levator labii superioris muscles in its course. At the side 
of the nose it is crossed by the outer portion of the levator 
labii superioris alscquo nasi, and reaches the angle of tho 
orbit to anastomose with the nasal branch of the ophthal- 
mic artery. This is therefore one of the points of com- 
munication between tho external and internal carotid 
vessels. 

Branches , — As tho aHery crosses the jaw it gives — 

(1.) Masseteric and buccal branches to the corresponding 
muscles. 

(2.) The Inferior labial (13) branch which runs midway 
between tho chin and the mouth, passing transversely 
beneath the depressor anguli oris. 

(3.) The Inferior coronary (15) branch taking the same 
course as the i)reccding but nearer the margin of the lip. 
Its size depends upon that of the inferior labial, with 
which it anastomoses, and also with the vessel of the 
opposite side. ^ 

(4.) The Superior coronary (17) branch often arising in 
common with tho inferior coronary. It pierces the or- 
bicularis oris, and runs beneath the mucous membrane of 
the lip to anastomose with the vessel of the opposite side. 
It gives a little branch to the septum of the nose {artery 
of the septum). 


11. Submental branch. 17. Superior coronary branch. 

12. Transverse facial artery. 19. Lateral nasal branch. 

13. Inferior labiul branch. 21. Angular branch. 

15. Inferior coronary branch. 
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(6.) The LateralU nasi (19) branch passing beneath the 
levator labii siiperioris alosque nasi to bo distributed to 
the ala. 

(6.) The Angular artery (21) which is the terminal 
branch and anastomoses with the ophthalmic. 

Surgery. — ^The facial artery may be compressed or tied 
immediately in front of the masseter, where its pulsation . 
can be readily felt through the thin platysma. The 
position of the coronary arteries immediately beneath the 
mucous membrane should be borne in mind in operating 
for hare-lip or cancer, as it is necessary to thrust the 
hare-lip pin deeply into the substance of the lij), in order 
to control the haemorrhage effectually. 

The Facial Vein commences at tho inner angle of tlie 
oi4)it in the angular vein, formed by the frontal and supra- 
orbital veins. It then runs obliquely across the face to 
the edge of tho masseter, where it lies close to the outer 
side of the artery, and then passes into tho neck to join 
the internal jugular vein. It is crossed by the zygomatici 
muscles but lies upon Stenson’s duct. Its branches 
correspond to those of the artery. 

The Tpansverse Facial Artery (Fig. ir>7, 12) arises 
from the temporal artery in the jjarotid gland, and appears 
on the face above the parotid duct, to run transversely 
inwards towards the nose and anastomose with the facial 
artery. 

In a well-injected body the terminations of the infra- 
orbital and inferior •dental arteries will be found emerging 
at tho infra-orbital and mental foramina, with the 2nd and 
3rd divisions of the 5th nerve. The infra-orbital foramen 
will be found between the levator labii siiperioris and 
levator anguli oris, and the mental foramen beneath the 
depressor anguli oris. The frontal and suprarorbital 
arteries should also be traced if the scalp has not already 
been fully dissected (v. p. 321). 

[The skin being removed from the opposite side of the 
face in the same way as above directed, a dissection is to 
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be made of the nerves alone, all other tissues being 
sacrificed for that purpose. To find the facial nerve, the 
best way is to cut transversely into the parotid gland 
about half an inch below the zygoma, and to dissect care- 
fully to some depth to reach a large branch of the nerve, 
which passes through its substance. One branch having 
been found, it is to bo followed carefully backwards and 
forwards, when it will lead to other branches ; and tlie 
parotid gland is to be removed piecemeal to show the 
raijiifications of the nerve, which ai*e then to be traced as 
far as possible towards the median line.] 

The Facial Nerve (portio dura of the 7th pair) (Fig. 
158, 17) leaves the skull at the stylo-mastoid foramen, and 
gives off immediately the posterior auricular branch (13) 
to the back of the ear, and the digastric and stylo-hyoid 
(21) branches to the posterior belly of the digastric and 
to the stylo-hyoid muscles, to winch they should now 
bo traced. Passing deeply in the parotid gbuid, the nerve 
divides into two large trunks, the temj^oro-facial (22) and 
the cervico-facial (19) divisioius, from which numerous 
branches arise, causing by tbeir iiitcrlacomejit the appew- 
ance termed thc/?ed’ a^iserimts or goose foot. 

From each division of the facial nerve three sets of 
branches are derived, whose direction is indicated by their 
names. 

Tciuporo- ( Temporal (4). Cervico- ( Buccal (24). 

facial <A[alar(i2). facial < Supra-inaxillary (30). 

division ( Infra- orbital (16). division ( Infra-inax illary (341. 

These branches all ramify upon the face and sup])ly the 
facial muscles, communicating with the several divisions 
of the 5th nerve excepting the infra-rnaxillary, which run 
below the jaw to the neck and communicate with the 
superficial cervical nerve (31). The branches are to be 
traced to all the “ muscles of expression ” and also to the 
buccinator, one of the muscles of mastication. 

The three divisions of the 5th Nerve appear ui)on tlu; 
face, and each of them will bo found three times in front 
of the ear. 

The First or Ophthalmic Division (Fig. 158) appears 
(1) as the suprortrochlear nerve (6) at the inner angle of 
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the orbit ; (2) at the supra-orbital notch as the swprah 
orbital nerve (8), which has been traced to the forehead; 


Fig. 158. 

i I 



Fig. 158. — Nerves of the face and scalp (from Ilirscbfcld and 
Leveille). 


1. Attrahens aurem muscle. 

2. Anterior belly of occipito- 

frontalis. 

3. Auriculo-temporal nerve. 

4. Temporal branches of facial 

nerve (7th). 

5. Attol lens aurem muscle. 

H. Supra- trochlear nerve ( 5th). 

7, Posterior belly of occipito- 

frontalis. 

8. Supra- orbital nerve (5th). 

0. Ketrahens aurem muscle. 

10. Temporal branch of oibital 

mare (5th). 

11. Small occipital nerve. 


12. MaLar brandies of facial 

nerve. 

13. Posterior auricular nerve 

(7 th). 

14. Malar branch of orbital 

nerve (5th) (subcutaneus 
malio). 

15. Great occipital nerve. 

16. Iiifra-orbital branches of fa- 

cial nerve (7th). 

17. Facial nerve (7th). 

18. Nasal nerve (5th). 

19. Cervico-facial division of 

7th. 

20. Infra-orbital nerve (5th). 
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and (3) as the naml nerve (i 8 ) which will now be found 
emerging from between the nasal bone and lateral cartilage 
on the side of the nose. (Small terminal twigs of the 
infra-trochlear and lachrymal nerves may also be some- 
times found with care.) 

The Second or Superior Jdaxlllary Division (Fig. 158) 
appears ( 1 ) as the infra-orhital nerve ( 20 ) at the infra- 
orbital foramen between the levator labii superioris and 
the levator anguli oris, and is to be traced to the upper 
lip which it supplies with numerous large branches ; ( 2 ) 
as the suheutaneus maloe ( 14 ) branch appearing through 
the malar bone after piercing tho outer wall of the orbit ; 
and (3) as the temporal branch of the orbital nerve ( 10 ) 
piercing the temporal fascia immediately above the 
zygoma and already dissected (v. p. 321). 

The Tblrd or Inferior Daxlllary Division (Fig. 158) 
appears ( 1 ) as the mental nerve ( 32 ) at tho mental foramen, 
and is to bo traced to tho chin and lower lip ; ( 2 ) as the 
buccinator nerve ( 26 ) upon the surface of the buccinator 
muscle where it will bo found lying beneath, but com- 
municating with, tho facial nerve ; and (3) as tho auriculo- 
temporal nerve ( 3 ), piercing the parotid gland and ninning 
upwards over tho zygoma immediately in front of tho 
ear. 

These are all purely sensory norves with the exception 
(perhaps) of the buccinator nerve, which is supposed to 
be of a mixed character. They all join freely with tho 
facial nerve. 

[The anatomy of the eyelids and of the nasal cartilages 


21. Branches to digastric and 

stylo-hyoid (7tli). 

22. Teuiporo-tacial division of 

7th. 

23. Great auricular uerve. 

24. Buccal branches of facial 

nerve. 

25. Trapezius. 

26. Buccinator nerve (5th). 

27. 8plenia3 capitis. 


28. Masseter. 

29. Sterno-mastoideus. 

30. Bupra-maxillary branches 

of facial norve(7tli). 

31. Superficial cenneal nerve. 

32. Mental nerve (5th). 

33. Platydinu. 

34. lufra-muxillary branches of 

facial nerve (7 til). 
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can be examined on either side of the face by removing 
the superjacent tissues.] 

The Eyelids (Fig. 152).— On removing the thin palpe- 
bral fibres of the orbicularis from the lids, a piece of thin 
fibrous tissue will be seen extending from the margin of 
the orbit to the lid, which is called the palpebral ligament. 
It is continuous with the periosteum of the skull at the 
margin of the orbit, and is attached to the edge of the 
tarsal cartilaga in each lid. The tarsal cartilage is larger 
in the upper than the lower lid, being semilunar in 
shape in the fornier, and nearly straight in the latter. 
Each is attached externally by a little tarsal ligamenl to 
the margin of the orbit, whilst internally the tendo oculi 
divides to be attached to l>oth cartilages, and thus holds 
them in position. The fibres of the orbicularis must be 
cut away from the tendo oculi to show it thoroughly, and 
it will be seen to be attached to the nasal process of the 
superior maxilla immediately in front of the groove for the 
lachrymal sac. 

Beneath the palpebral ligament in the upper lid will be 
found the expansion of the tendon of the levator palpebroe 
superioris attached to the tarsal cartilage. Both lids are 
lined with conjunctiva, on removing which the Meibomian 
glands may bo seen to groove the cartilages. 

The structures composing the upper eyelid are — 

1. Skin. 

2. Orbicularis palpebrarum. 

3. Palpebral ligament. 

4. Tendon of levator palpebrse. 

5. Tarsal cartilage. 

6. Meibomian glands. 

7. Conjunctiva. 

The structures in the lower lid are the same, minus the 
levator palpebrs3. 

This will be the best opportunity to dissect the Tensor 
Tarsi Muscle of Homer, by dividing the outer tarsal 
ligaments and detaching the eyelids so as to turn them 
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over the nose and expose their internal surface. By 
removing the conjunctiva over the tendo oculi the two 
little slips of muscular fibre will be seen above and below 
it. The muscle arises from the ridge on the lachrymal 
bone, and is inserted into the tarsal cartilages and 
canaliculi. 

Cartilages of the Nose (Figs. 159 and 160). — ^Only the 
lateral cartilages and cartilages of the aperture on each 
side can now be seen, the cartilage of the septum being 


Fig. 159. Fig. 160. 



Fig. 159. — The libro-cartilagea of the nose (from Wilson). 

1. One of the nasal bones. cartilages which constitute 

2. Cartilage of the septum. the columna. 

H. Lateral cartilage. ^ €. Cartilagines ininores or sesa- 

4. Alar cartilage. ^ moid cartilages. 

5. Central portions of the alar 7. The nostril. 

Fig. 160. — The fibro -cartilages and bones of the nose viewed from 
the side (from Wilson, after Aniold). 

I, Nasal bone. 6. Inner portion of the alar car- 

2. Nasal process of the superior tilage. 

maxillary bone. 7. Sesamoid cartilatres. 

3. Cartilage of the septum. 8. Areolar tissue of the ala nasi. 

4. Lateral cartilage. 9. Aperture of the nostril. 

5. 5. Alar cartilage. 
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dissected with the nose. The lateral cartilage is triangu- 
lar, its posterior border being continuous with the nasal 
bone and the nasal process of the m ancillary bone, and its 
anterior border being separated from that of its fellow of 
the opposite side by the edge of the septum. 

The cartilage of the aperture (alar) is semicircular in 
shape and has no attachment to bone, being embedded in 
the dense cellular tissue of the ala nasi, in which there are 
frequently two or three little additional nodules, sesamoid 
cartilages. The cartilages of the two sides adjoin at the 
tip of the nose and are attached to the lateral cartilages 
by fibrous tissue. 

Thi*: Pterygo-SIaxillary Region. 

[The head being laid on one side, the facial nerve and 
parotid duct are to be divided and turned forward, and 
the remains, if any, of the parotid gland are to be cleaned 
out from between the ear and the jaw, the auriculo- 
temporal nerve being carefully preserved. The surface of 
the masseter muscle is then to be cleaned.] 

Tlie Masseter (Fig. 156, 15) is the most superficial 
muscle of mastication and is divisible into a superficial 
and a deep portion, a small part of the latter being seen 
behind and above the fibres of the former. The super- 
ficial part arises from the anterior two-thirds of the lower 
border of the zygomatic arch formed by the malar and 
temporal bones, and slightly from the superior maxilla ; 
and passes downwards and backwards to be inserted into 
the angle of the jaw and the lower half of the ramus. 
The deep part arises from the posterior third of the lower 
border of the zygoma and also from the inner surface of 
the bone ; and passes downwards and a little forwards to 
be inserted into the outer side of the upper half of the 
ramus of the jaw, extending to the root of the coronoid 
process. 

[The temporal fascia is to bo detached from the upper 
border of the zygoma, and a cut' is to be made with the 
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saw through the malar bone in front of the masseter, and 
behind it through the zygoma as near its root as possible. 
The piece of bone with the masseter attached can then 
be turned down, when the deep fibres of the muscle will 
be seen attached to the lower jaw, and the manseteric 
branch of artery and nerve will be found behind the 
coronoid process, and must necessarily be divided. The 
temporal muscle is to be cleaned and the fat beneath 
the masseter removed, so as to expose the buccinator 
muscle thoroughly, together with its branch of nerve and 
artery which appear in front of the coronoid process ami 
are to be preserved.] 

The Temporal Muscle (Fig. 164, 2 ) arms from the 
whole of the temi)oral fossa and from the under surface of 
the temporal fascia, which has been seen to be attached 
to the whole length of the temporal ridge. Its fibres 
converge to a tendon, which is inserted into the apex of 
the outer surface of the coronoid process, and into the 
inner surface of the coronoid process and ramus of the 
lower jaw as far as the last molar tooth. It is also 
connected with the pterygo-maxillary ligament. 

[With the saw and bone-forceps the coronoid process 
and the anterior part of the ramus of the jaw are to be 
carefully cut off, and turned up. The neck of the jaw is 
then to be sawn through transversely just below the 
condyle, and the ramus divided transversely at the level 
of the molar teeth. In making this last cut the saw 
should only go through half the thickness of the jaw, 
after which the bone-forceps can be applied at the upper 
border so as to split the piece of bone, and allow of its 
removal in two pieces without injury to the nerve. 

On removing the portion of ramus thus separated the 
periosteum will probably be left behind, and on this being 
dissected away the inferior dental nerve and artery will bo 
seen lying on the internal lateral ligament before entering 
the dental foramen, and in front of these the lingual 
(gustatory) nerve. Crossing both nerves transversely at 
the upper part of the space now exposed Is the external 
pterygoid muscle, with the internal maxillary artery 
lying either upon or beneath it. If superficial to the 
musole it had better be cleaned, divided, and held aside 
with a hook.] 
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The External Pteryg^old Muscle (Fig, 160, i ) arises by 

two heads, one from 
the outer surface of 
the external ptery- 
goid plate, and the 
tuberosity of the 
palate and maxil- 
lary bones ; and the 
other from the 
under surface of the 
great wing of the 
sphenoid below the 
pterygoid ridge. 
Its fibres run trans- 
versely to be in- 
serted into the 
hollow on the front 
of the neck of the 
jaw, and into the 
interarticular fibro- 
cartilage of the 
joint. 

Temporo-Maxll« 
lary Articulation. 

— The external 
lateral ligament (Fig. 161, 5 ) is a short thick band of 
fibres passing obliquely downwanls and backwards from 
the root of the zygoma to the neck of the jaw. It 
overlies the capsular ligament, which is attached to the 

Fi#?. 160. — ^Tho two pterygoid muscles (from Wilson). The zygo- 
matic arch and the greater part of the ramus of tlie lower jaw have 
been removed in order to bring these muscles into view. 

1. The sphenoid origin of the 2. Its pterygoid origin, 
external pterygoid. 3. The internal pterygoid. 

Fig. 161.— Intcrrihl view of the articulation of the lower jaw (from 
Wilson). 

1. Zygomatic arch. poral bone, 

2. Tubercle of the zygoma. 5. External lateral ligament. 

3. Ramus of the lower jaw. G. Stylo- maxillary ligament. 

4. Mastoid portion of the tern- 


Fig. 160. 



Fig. 161. 
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margins of the articular surfaces. By dividing these 
ligaments the interarticular cartilage and the synovial 
membranes above and below it will be brought into view. 

Fig. 162. Fig. 163. 




The interarticular fibro-cartilage (Fig. 162, 3 ) is seen to 
fit into the glenoid cavity, and its upper surface is 
accordingly concavo-convex from before backwards, and 
the lower surface the couverae of this. The cartilage 
together with the condyle being detached from the 
temporal bone and turned forward with the external 
I)terygoid muscle, will be found to be oval in outline and 
thicker at the margins than in the centre. 


Fig. 162. — A section of the temporo-maxillary articulation, to 
show the position of the interarticular fibro-cartilage, and the 
manner of its adaptation to the articulating surfaces (from Wilson). 

1. Glenoid fossa. 6. An interarticular iibro-carti- 

2. Eminentia articularis. lage, removed from the 

3. Interarticular tibro-cartilage. joint, in order to show its 

4. Superior synovial cavity. oval and concave form ; it is 

5. Inferior synovial cavity. seen from below. 

Fig. 161. — Internal view of the articulation of the lower jaw 
( from Wilson). 

1. Section through the petrous 4. Internal lateral ligament. 

portion of the temporal 5, Aperture through which the 

bone and spinous process of mvlo-hyoid nerve passes, 

the sphenoid. 6. Stylo-maxillary ligament, a 

2. Internal surface of the ramus process of the deep cervical 

and body of the lower jaw. fascia. 

.3. Capsular ligament. 
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The internal lateral ligament (Fig. 163, 4) (now fully 
exposed) is a membranous band, narrow above, where it 
is attached to the spine of the sphenoid bone and is 
crossed by the internal maxillary artery, and widening 
below to be attached to the projecting margin of the 
dental foramen. It is covered by the inferior dental 
nerve and artery at the lower part, and pierced by the 
mylo-hyoid branches of artery and nerve near the bone. 

The Internal Pterygoid Muscle (Fig. 160, 3) is placed 
beneath the internal lateral ligament. It arisee from the 
internal surface of the external pterygoid plate and from 
the tuberosity of the palate bone, and is inserted into the 
inner surface of the angle of the lower jaw, its fibres 
running parallel to the superficial portion of the masseter. 
In many subjects a portion of the internal pterygoid 
arises from the outer surface of the tuberosity of the 
superior maxilla, anterior to the fibres of the pterygoideiis 
externus (Fig. 164). 

The Buccinator (Fig. 164, 14 ) forms the greater part 
of the cheek, and has been partly seen in the dissection 
of the face. It arises from the alveolar border of the 
superior maxilla opposite the molar teeth ; from a 
corresponding portion of the inferior maxilla; and be- 
tween the jaws from the anterior border of the pterygo- 
maxillary ligament. The muscle is inserted into the 
angle of the mouth, joining the orbicularis oris, and its 
middle fibres decussate with one another as they pass to 
their insertion. The buccinator is perforated by the duct 
of the parotid gland opposite the second molar tooth of 
the upper jaw. 

The Pteryso-Maxlllary Llirament (Fig. 166) is a white 
fibrous band extending between the internal pterygoid 
plate and the lower jaw, close to the last molar tooth. 
By its anterior border it gives attachment to the buc- 
cinator, and by its posterior border to the superior 
constrictor of the pharynx; it thus establishes the 
connection between the cavities of the mouth and the 
pharynx, the mucous membrane covering its inner 
surface. 
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The temporal, masaeter, external and internal ptery- 
goids, and buccinator are classed together as the Muscles 
of Mastication. The temporal, masse ter, and internal 
pterygoid muscles close the jaws, but the masseter and 
internal pterygoid draw the lower jaw forward, whilst the 
temporal draws it back, thus producing the antero- 
I)Osterior movement. The lateral movements of the jaw 
are produced by the alternate action of the two external 
pterygoid muscles, which, if acting together, protrude the 
chin. 

The principal action of the buccinator is to keep the 
food between the teeth during mastication, but it also 
expels air from the mouth (and hence the name 
“ trumpeter ”), as is well seen in using the blowpipe. 

The muscles of mastication are all supplied by the 
motor portion of the third division of the 5th nerve, but 
the buccinator is also, and principally, supplied by the 
facial nerve (7th) ; as is shown by the fact that in paralysis 
of that nerve the buccinator fails in its action, and food 
collects between the teeth and the cheek. 

The Internal maxillary Artery (Fig. 165, 13 ) is seen 
in this dissection in its first and second portions, the 
third being in the spheno-maxillary fossa. One of the 
terminal branches of the external carotid artery, it arises 
in the parotid gland immediately behind the neck of the 
jaw. 

The First Part of the internal maxillary artery, with 
its accompanying veins, lies between the neck of the jaw 
and the internal lateral ligament. It gives off a descend- 
ing branch, the Inferior dental^ and an ascending branch, 
the Middle meningeal. 

a. The Inferior dental artery descends on the internal 
lateral ligament to the inferior dental foramen, by which 
it enters the lower jaw ; it then runs in a canal in the 
substance of that bone supplying the teeth, and appears 
on the face at the mental foramen with the third division 
of the 5th nerve. Immediately before entering the dental 
foramen it gives off the mylodiyoid branch, which pierces 
the internal lateral ligament with a nerve of the same 
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name, and runs in a groove on the internal surface of the 
lower jaw to the cutaneous surface of the mylo-hyoid and 
to the digastric muscle, joining the submental artery. 

h. The Middle meningeal artery (Fig. 165, ii) ascends 
beneath the external pterygoid muscle, which must be 
turned forwards with the condyle, as above directed, to 
see the whole of its course. It passes between the fibres 
of the auriculo-temporal nerve to the foramen spinosurn, 
by which it enters the skull. Before doing so it gives off 
the meningea paroa to enter the foramen ovale, and a 
tympanic branch to enter the Glasserian fissure. 

The Second Part of the internal maxillary artery 
varies in position in different subjects. It is always 
intermuscular, but it may lie between the temporal and 
external pterygoid or between the external and in- 
ternal pterygoid muscles. If it lies superficially to the 
external pterygoid muscle it passes between its two heads 
to reach the pterygo-maxillary fossa. Its branches are 
all Muscular^ to the muscles of mastication. There 
are two deep temporal branches (anterior and posterior) 
running in the substance of the temporal muscle ; a 
masseteric branch of small size passing through the sig- 
moid notch to the under surface of the muscle (now 
necessarily divided) ; two pterygoid branches, uncertain 
in origin and course; and a buccinator branch which 
generally pierces the external pterygoid muscle to accom- 
pany the nerve to the surface of the buccinator. 

The Posterior dental artery^ one of the branches of the 
third part of the internal maxillary artery, can be seen 
entering one of the foramina on the posterior surface of 
the superior maxilla, in which it ramifies, supplying that 
bone and the molar teeth. 

The Internal Maxillary vein receives branches cor- 
responding to those of the artery, which it accompanies 
to the parotid gland to join the temporal vein and form 
the external jugular. 

The Inferior Maxillary Merve (Figs. 164 and 165) 
(3rd division of 5th) as soon as it emerges from the fora- 
men ovale, divides into a motor and a sensory portion, 
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the latter, however, having a few motor fibres mingled 
with it. 

The motor Portion (Fig. 164) is of small size, is placed 
externally to the sensory portion, and is distributed to the 
Fi#?. 164. 



Fig. 164.- -Pterygo-maxillary region and fifth nerve (from 
Hirschfcld and LeveilM). 


1. Temporal fascia. 

2. Temporal muscle. 

3. Temporal branches of auri 
• culo-temporal nerve. 

4. Deep temporal branch of 

buccinator nerve, 

5. Deep temporal nerve. 

6. Pteiygoideus externus. 

7. Deep temporal branch of 

masseteric nerve (incon- 
stant). 

8. Buccinator nerve. 

9. Masseteric nerve. 

10. Buccal branch of 7th. 


11. Auriculo'temporal nerve. 

12. Lingual nerve. 

13. Facial nerve (7th) at stylo- 

mastoid foramen. 

14. Buccinator muscle. 

15. Pterygoideus iuternus. 

16. Supramaxillary branch of 

7th. 

17. Inferior dental nerve. 

18. Its mental branches. 

19. Its mylo-byoid branch. 

20. Inferior dental canal opened. 

21. Masseter (turned down). 
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muscles of mastication, running with the corresponding 
branches of the internal maxillary artery. Its branches 
are, aivtenor and posterior temporal (5), masseteric (9), 
pterygoid^ and buccal (8), and are difficult to find, except 
the last, which is of good size and may be traced to the 
surface of the buccinator muscle, where it communicates 
with the facial nerve. 

The Sensory Portion (Fig. 105) divides close to the 
base of the skull into three trunks, the Lingual Nerve (or 
gustatory) the most anterior; the Inferior Dental Nerve 
in the middle ; and the Auriculo-Temporal Nerve most 
posterior and smallest. 

[The auriculo-temporal nerve is to be carefully dissected 
out from the tough fibrous tissue of the articulation, and 
traced through the pai*otid to the pinna and temple.] 

The Llnirual or Gustatory Nerve* (Fig. 165, 16 ) lies 
at first between the two pterygoid muscles, and then 
passes forward between the internal surface of the ramus 
of the jaw and the internal pterygoid muscle ; it will be 
afterwards traced to the side and tip of the tongue. 
Beneath the external pterygoid the nerve is joined at an 
acute angle by the small chorda tympani n&t've (7), a 
branch of the 7th nerve which, leaving the facial nerve 
in the temporal bone, passes through the tympanum and 
emerges at the Glasserian fissure, to which it should now 
be traced. 

The Inferior Dental Nerve (Fig. 165, 18) has a branch 
of communication with the lingual trunk, and then de- 
scends upon the pterygoideus internus, and afterwards 
upon the internal lateral ligament, to the dental foramen. 
After entering the bone, it supplies all the teeth of -the 
lower jaw, either directly or by its incisive branch (22), 
and emerges at the mental foramen with its accompanying 
artery. Immediately before entering the dental foramen 

* Since the gloseo-phaiyngeal nerve has been conclusively shown 
to be the special nerve of taste, it is desirable that the term gusta- 
tory*’ as applied to the lingual branch of the fifth should be 
abandoned. 
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it gives off the mylo-hyoid branch (17), which pierces the 
internal lateral ligament with the accompanying artery, 
and, after running in a groove on the inner surface of the 
Fig. 165. 



Fig. 165. — Third or inferior maxillary division of the fifth nerve 
(from Ilirschfeld and LcveilM). 


1. Third division of fifth nerve. 

2. First division of fifth nerve, 

3. Superficial petrosal nerve. 

4. Second division of fifth. 

5. Facial nerve (7th). 

6. Meckel’s ganglion. 

7. 7. Chorda tyinpani. 

8. Muscular branches (divided). 

9. Auriculo-teinporal nerve. 

10. Fterygoideus externus. 

1 1. Middle meningeal artery. 

12. Buccinator nerve. 

13. 13. Internal maxillary 

artery. 

14. Communicating branch of 

lingual and inferior dental 
nerves. 


1 5. Pterygoideus intemus. 

16. Lingual nerve. 

17, 17. Slylo-hyoid nerve. 

18. Inferior dental nerve. 

19. Submaxillary ganglion on 

the deep portion of sub' 
maxillary ^land. 

20. Communication between 

fifth and ninth nerves. 

21. Hypoglossal nerve (9th). 

22. Incisive branches of inferior 

dental nerve. 

2.3. Hyo-glossus muscle. 

24. Mental branch of inferior 

dental nerve. 

25. Mylo- hyoid muscle. 

26. Anterior belly of digastric. 
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bone, is distributed on the cutaneous surlaqiA^ the mylo- 
hyoid muscle and also supplies the anterior "belly of the 
digastric. 

The Aurlculo-Temporal Nerve (Fig. 165, 9) passes 
horizontally backwards behind the temporo-maxillary 
articulation, and often embraces the middle meningeal 
artery. It then turns upwards in front of the ear through 
the parotid gland, and is distribiited on the temple (v. 
p. 321). It gives branches to the ear (auricular), to the 
parotid (of wnich it is the excitory nerve according to 
Bernard), and to the joint ; and communicates with the 
facial nerve and with the sympathetic. 

The Submaxillary Eegion. 

The Submaxillary region has been partially dissected 
with the anterior triangle of the neck. It is seen to be 
bounded superficially by the two bellies of the digastric 
muscle and by the lower jaw, thus being triangular 
shape, and to contain the submaxillary gland and a portion 
of the facial artery. 

[The facial artery is to be divided at the jaw and 
together with the submaxillary gland turned back, when 
the mylo-hyoid muscle forming the floor of the sub- 
maxillary ti'iikuglo will be exposed, and on its surface will 
be seen the thylo-hyoid branch of artery and nerve derived 
from the inferior dental trunks, the artery anastomosing 
with the submental branch of the facial. By cutting 
through the digastric muscle at its insertion, detaching 
it and the stylo-hyoid from the hyoid bone, and turning 
them back, the mylo-hyoid muscle will be fully exposed, 
and should be put on the stretch by means of a hook 
attached to the larynx.] 

The Mylo-liyold Muscle (Fig. 165, 25) arisez from the 
mylo-hyoid ridge on the inner surface of the lower jaw, 
and its fibres pass downwards and forwards to be in&eried 
into thjd body of the hyoid bone, and to meet the muscle 
of the opposite side in a median tendon between the 
hyoid bone and the lower jaw, thus forming the floor of 
the mouth« 
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The mylo-hyoidis an elevator of the hyoid bone, and is 
supplied (with the anterior belly of the digastric) by the 
mylo>hyoid branch of the inferior dental nerve. 

[The mylo-hyoid is to be detached from the lower jaw 
and turned forward, when three structures will be seen 
lying in the following order from above downwards on 
the hyo-glossus muscle, viz. the lingual nerve [5th], the 
deep portion of the submaxillary gland with Wharton's 
duct, and the hypoglossal nerve [9th]. In addition, 
immediately below the 9th nerve there is very frequently 
a large vein corresponding to the lingual artery. In front 
of the hyo-glosaus will be seen the genio-hyoid stretching 
between the chin and the hyoid bone, and a few* fibres of 
the g:enio-hyo-glossus, together with a branch (ranine) of 
the lingual artery. The jaw being divided close to the 
genio-hyoid can be turned up, and the tongue being 
drawn out of the mouth and all the parts put on the 
stretch with hooks, the dissection can be proceeded with 
by cleaning the submaxillary gland and its duct.] 


The Siibmaxlllary Claud (Fig. 165, 19 ) consists of two 
portions, one, the larger, placed superficially on the mylo- 
hyoid in the submaxillary triangle, and the other winding 
round the posterior margin of the mylo-hyoid - to rest on 
the hyo-glossus. From this deep portion the duct 
(Wharton's) arises, and lies at first between the lingual 
and hypoglossal nerves, but at the anterior part of the 
hyo-glossus will be found ascending beneath the lingual 
nerve to lie at a higher level than it. If followed 
beneath the mucous membrane of the mouth, the duct 
will be fouiuf to cross again over the lingual nerve at the 
side of the tongue, and to open into the mouth close to the 
fra3num lingua). 

The SubUngual Gland (Fig. 165) is seen beneath the 
mucous membrane by the side of the tongue, and lies on 
the genio-hyo-glossua close to Wharton's duct, into which 
several of its ducts (ductus Eiviniani) open, the others 
opening into the mouth in a crescent near the frasnum. 

The Llnffual Nerve (Fig. 166, i) (Gustatory of 5th) 
appears at the anterior border of the pteryffoideiw 
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internns, where it lies against the pterygo-masillary liga- 
ment, and afterwards runs between the jaw and the mucous 
membrane of the mouth to reach the hyo-glossus, upon 
which it is placed above Wharton’s duct and the §th 
nerve. Upon the hyo-glossus it crosses the duct and lies 
below it, but if followed to the side of the tongue will be 
found to pass again beneath the duct, and to be distributed 
to the side and tip of the tongue, supplying the fungiform 
and filiform papillse. Branches of communication pass 

Fig. 16C. 



Fig. 16G, — Nerves of the tongue (from Hirschfcld and Leveilld). 


1. Lingual nerve <5th). 

2. Submaxillar^' ganglion. 

ii. Chorda tyinpaiii nerve. 

4. distribution of glosso-phn- 

ryngeal nerve to circumval- 
late papillie. 

6. Facial nerve (7th). 

G. Distribution of lingual 
nerve (5th). 

7. Communication bet\\'cen 

facial and glosso-pharyn- 
geal nerves. 

5. Ranine artery. 


9. Stylo-glossus. 

10. Geuio-hyo-glossus. 

11. Glosso-phoryngeal nerve. 

12. Sublingual artery. 

13. Stylo-pharyngeus. 

14. Genio-hyoideus. 

15. HyiK>glo6sal nerve (9th). 

16. Distribution of ninth nerve. 

17. Middle constrictor of plm> 

rynx. 

18. H^id bone. 

19. llyo-glossus. 

20. Lingual artery*. 


THE HTPOOLOS6AL NERVE. 


403 


across the hyo-glossus to the 9th nerve, and a little 
below the level of the trunk, opposite the deep portion 
of the submaxillary gland, may be found the following 
ganglion. 

The aubmaxillary ganglion (z) is of small size and lies 
below the lingual nerve. It has three roots, the sensory 
derived from the lingual; the motor from the 7th by 
means of the chorda tympanic which is prolonged on the 
lingual nerve to the ganglion; and a sympathetic root 
from the plexus on the facial artery. The branches of 
distribution are given to the submaxillary gland. The 
chorda tympani is afterwards prolonged to the inferior 
lingualis muscle of the tongue. 

The llypoirlossal Werve (Fig. 166, 15) (9th)* has been 
seen crossing the upper part of the anterior triangle after 
hooking round the occipital artery, to disappear beneath 
the posterior border of the mylo-hyoid. It is now seen 
to lie on the hyo-glossus which separates it from the 
lingual artery, and after communicating with the lingual 
nerve it passes on to the genio-hyo-glossiis muscle and the 
und(?r surface of the tongue. It gives branches to the 
stylo-glossus, hyo-glossus, genio-hyoid, and genio-byo- 
glossus muscles, and also to the intrinsic muscles of the 
t gue itself. 

'The Hyo-Glossns (Fig. 167, 6) is a square muscle 
which arises from the body of the hyoid bone close to the 
median line, from the upper margin of the whole length 
of its great cornu, and from the lesser cornu. It is iti~ 
sorted into the side of the tongue, where its fibres 
decussate with those of the stylo-glossus. It is some- 
times described as consisting of three separate portions — 
basio-glossus, kerato-glossus, and chondro-glossus. 

The hyo-glossus draws the sides of the tongue down- 
ward. It is supplied by the ninth nerve. 

The Stylo-Glossus (Fig. 167, 9) arises irom near the tip 
of the styloid process and from the stylo-maxillary 
ligament, and passing across the internal carotid artery 
and jugular vein reaches the side of the tongue, into 
* Lingual nerve of Harrison. 
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which it is inserted, decussatiog with the hyo-glossus and 
ioining the fibres of the lingualis. 

Fig. 167. stylo-glossus 

draws the tongue 
upwards and back- 
wards, and therefore 
back into the mouth 
when it has been 
protruded, thus 
assisting the ante- 
rior fibres of the 
genio -hyo - glossus. 
It is supplied by the 
ninth nerve. 

The Stylo-Pha- 
ryiil?eii8 (Fig. 167, 
1 1 ) arises from the 
root of the styloid 
process, and passes 
downward to dis- 
appear between the 
upper and middle 
constrictors of the pharynx opposite the hyoid })one. Its 
insertion Will bo seen in the dissection of the pharynx.* 

* It will assist the student in rememheriiig the origins of the 

Fig. 107. — Styloid muscles and muscles of the tongue (from 
Wilson). 

1 . Temporal bone of the left side. 9, Stylo-glossus with part of the 

2, 2. The right side of the stylo-maxillary ligament. 

lower jaw divided at its 10. Stylo-hyoideus. 
symphysis; the left side 11. Stylo- pharyngeus. 
having been removed. 12, Os hyoides. 

13. Thyro-hyoid membrane. 

4. Genio-hyoideus. 14. Thyroid cartilage. 

5. (Tenio-byo-glossus. 15. Thyro-hyoid muscle arising 

6. Hyo-glossus ; its basio-glos- from the oblique line of the 

sus portion. thvrd-cartilage. 

7. Its kerato-glossus portion. 16. Cricoid cartilage. 

8. Anterior fibres of tlie lingualis 17. Crico-thyroid membrane. 

issuing from between the 18. Trachea. 

hyo-glossus and genio-hyo- 19, Commencement of the ceso- 

glossus. phagus. 
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[The hyo-glossus is to be divided near the hyoid bone 
to expose the lingual artery, the branches of which are 
to be cleaned. The tongue being put on the stretch, all 
remains of mucous membrane covering the genio-hyoid 
and genio-hyo-glossus muscles are to be removed and the 
muscles cleaned.] 

The Llnsual Artery (Fig. 168) has been seen for a 
short distance in the anterior triangle, viz. from its origin 
from the external carotid until crossed by the hyo-glossus. 

Fig. 168. 



It is now seen to lie against the origin of the middle 
constrictor of the pharynx immediately above the hyoid 

muscles from the styloid process if he notices that the origins we 
inversely as the insertions, i.e. that the muscle which arises highest 
is inserted lowest down. Thus the order of the origins from 
above downwards is stylo-pharyngeus, stylo-hyoid, and stylo- 
glossus. 


Fig. 168. — Lingual artery and branches (from Hirschfeld aud 
LeveiUd). 

1. Stylo-glossus. 7, 7. Ilyo-glossus (cut). 

2. Banine artery. 8. Sublingual artely^ 

8. Dorsalis linguae artery. 9. External carotid artery. 

4. Genio-hyo-glossus muscle. 11. Lingual arter}\ 

5. Middle constrictor. 13. Hyoid branch. 

6. Genio-hyoid muscle. 
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bone, and then to pass on to the genio-hyo-glossus, by 
which it is conducted to the tip of the tongue. 

Its branches are four in number : — 

1. The Hyoid (13) branch runs along the upper border 
of the hyoid bone. 

2. The Dorsalis linguae (3) ascends beneath the hyo- 
glossus to the dorsum of the tongue. 

3. The Sublingual (S) generally of good size, comes off 
at the anterior margin of the hyo-glossus and is directed 
to the chin across the genio-hyo-glossus muscle, which 
muscle it supplies together with the sublingual gland. 

4. The Ranine (2) is the termination of the lingual 
artery, and after leaving the genio-hyo-glossus enters the 
under surface of the tongue, to be continued in its sub- 
stance to the tip, where it anastomoses with the vessel of 
the opposite side. 

The Llngrual Vein has branches corresponding to those 
of the artery, and passes beneath the hyo-glossus to open 
into the internal jugular vein. Not unfrequently, how- 
ever, a large vein lies superficially to the hyo-glossus in 
addition to a smaller vein accompanying the artery. 

The Genlo-tayold muscle (Fig. 168, 6) arises from the 
lower of the two genial (or mental) tubercles close to the 
symphysis menti, and passes downwards immediately be- 
neath the mylo-hyoid and close to the median line, to be 
inserted into the body of the hyoid bone. 

The Genlo-liyo-iirlossus muscle (Fig. 168,4) arrises from 
the upper of the genial tubercles, and is triangular or 
fan-shaped, being inserted close to the median line all 
along the under surface of the tongue, and to the body of 
the hyoid bone above the genio-hyoid. 

The genio-hyoid and genio-hyo-glossus are elevators of 
the hyoid bone or depressors of the jaw, as they alternately 
take their fixed point above or below. The genio-hyo-glossus 
has an important action on the tongue, the posterior and 
middle fibres drawing up the hyoid-bone and thrusting 
the tongue out of the mouth, and the anterior fibres 
drawing the tongue into the mouth again, being assisted 
by the stylo-glossus. 
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Both the genio-hyoid and the genio-hyo-glossus are 
supplied by the ninth nerve. 

The Stylo-maxtllary lilflrament (Fig. 163, 6) will be 
seen attached to the angle of the jaw, which is turned 
It is a process of deep cervical fascia attached to the 
apex of the styloid process (where it gives origin to fibres 
of the stylo-glossua), and inserted into the inner surface 
of the angle of the jaw, where it is much widened. It 
intervenes between the parotid and submaxillary glands. 

The Stylo-hyoid Llgramcnt is a narrow band passing 
from the styloid process to the lesser cornu of the hyoid 
bone, where it gives origin to fibres of the middle 
constrictor. It is frequently ossified to a considerable 
extent. 

The Inferior Palatine and Tonsllltlc branches of the 
facial artery can be seen ascending, the former between 
the stylo-glossus and stylo-pharyngeus muscles, and the 
latter either with it or between the stylo-glossus and 
pterygoideus intemus, to the outside of the x)harynx, 
where they lie upon the superior constrictor. They will 
be more fully seen in the dissection of the pharynx. 

The Glosso-pliaryni^eal Nerve (Fig 1C6, ii) (8th) is 
seen emerging from between the jugular vein and internal 
carotid artery, and winding round the stylo-pharyngeus 
muscle; if the stylo-glossus be now divided, the nerve 
may be followed beneath that muscle to the base of the 
tongue, where it supplies the papillce cicumvallatce. It 
gives branches to the stylo-pharyngeus and to the 
pharynx in this part of its course, and will be again seen 
in another dissection. 

The Thorax. 

[The arms having been previously removed, the dis- 
sectors of the thorax should detach the remains of the 
pectoral, serrati, and abdominal muscles from the outer 
surfaces of the ribs and their cartilages, and dissect the 
external intercostal muscles.] 

The External Intercostal Muscles (Fig. 83, 4 ), eleven 
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in number, are placed between the ribs, being attached to 
the lower and upper borders of the adjacent bones, the 
fibres running obliquely downwards and forwards. Tlie 
external intcrcostala extend from tlie tubercles of the 
ribs to the line of junction with their cartilages, beyond 
which point a thin fascia is prolonged to the sternum. 
Between the floating ribs the fibres cease at the ex- 
tremities of the bones. 

The Internal Intercostal Muscles (Fig. 83, 5) take a 
direction opposite to that of the external muscles, and 
can now be seen partially near the sternum, where the 
external muscles are wanting, but are fuBy seen subse- 
quently from within the thorax. 

[The knife is to bo carried through the cai^tilages of all 
the true ribs as near the bones as possible, and then 
along the intercostal space between the .'Sth and 6th ribs 
to the lower part of the sternum. The sternum being 
sawn across at this point can then be turned up, the 
pleura) being divided near the median line so as to 
preserve the anterior mediastinum, the internal mam- 
mary vessels being necessarily cut across with the bone.] 

The Trlauffularls Stcrnl Muscle (Fig, 169, 3) lies at the 
back of the sternum, but is ordinarily damaged by the 
incision made for injecting the subject, and the muscle is 
therefore best seen on a fre«h sternum from a post- 
mortem examination. It arises from the inner surface of 
the ensiform cartilage and lower part of the sternum, and 
from the cartilages of the last three or four true ribs ; and 
is inserted into the cartilages of the 2nd, 3rd, 4th, and 5th 
ribs. The triangularis stern! acts as a muscle of expira- 
tion by depressing the ribs, and is supplied by the 
intercostal nerves. 

[The sternum, which is still attached bv the muscles 
of the front of the neck, is to be divided in tlie centre, and 
the two halves are to be turned aside so as to preserve the 
internal mammary arteries for after examination.] 

On opening the tliori^x as directed the lungs will be 
exposed by the necessary division of the pleurae, and will 
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be seen to occupy the sides of the chest, having probably, 
unless attached by old adhesions, fallen back so as to 
leave the pericardium exposed. The great vessels of the 
heart will be seen emerging from the upper part of the 
pericardium, and if the lungs are fully collapsed the roots 
of the lungs will be visible on each side. The pericar- 
dium will in all probability have been opened at the 
upper part to allow of the injection of the body, in which 
case a portion of the heart may be seen within it, and it 
may be advantageously closed with a stitch. 

The Pleurae (Fig. 169) are two shut sacs of serous 
membrane lining the thorax and covering the lung, but 
have been opened in removing the sternum. One of the 
lungs is to be drawn forward, when its pleura can be 
readily traced over the inner surface of the sternum and 
ribs (costal or parietal layer) on to the back of the lung ; 
thence over the lung (pulmonary layer) to the fi*ont of 
the root of the lung, by which it is directed to the peri- 
cardium and carried forward to the sternum a little to 
one side of the median lino. Frequently it wdll be 
impossible to trace the pleura in this manner, owing to 
the adhesions which have formed between the pleura 
costalis and pleura pulmonalis as the result of inflamma- 
tion. When the lung is drawn forward, below its root 
will be found a fold of ideura connecting the lower lobe 
with the side of the pericardium, which is called the 
ligameiitum latum pulmonis. The pleura will be seen to 
be reflected on the upper surface of the diaphragm below, 
and to be prolonged in a conical form above the first rib, 
where it may be felt in relation with the subclavian 
artery. The diaphragm rises higher on the right side 
than on the left, owing to the presence of the liver, and 
the heart has a direction to the left ; hence the right bag 
of the pleura is the wider, whilst the left is the longer of 
the two, and the lungs correspond in shape. 

The mcdtastlna (Fig. 169) are the spaces between the 
pleurae, and are three in number, anterior, middle, and 
posterior. 

The ArUerior Mediastinum which is now exposed is 
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the scaleni antici muscles in the neck, and then to the 
inner sides of those muscles upon the subclavian arteries. 
The two nerves enter the thorax on each side, and passing 
between the subclavian vein and artery, cross the internal 
mammary arteries from without inwards. The left 
phrenic nerve is then superficial to the left pneumo-gastric 
nerve and crosses the arch of the aorta internally to it ; 
and both nerves pass in front of the roots of the lungs 
and between the pleurjo and pericardium to the diai^hragm, 
which they pierce and supply. Accompanying each nerve 
may occasionally be seen the small comes nervi ^hrenici 
artery from the internal mammary. 

[The pericardium is to be dissected from the roots of 
the lungs and entirely removed from the great vessels, 
except a small piece which should be left to mark the 
point at which it was attached to the aorta.] 

The Roots of the Luiiats (Figs. 170 and 177) are each 
formed by a pulmonary artery, two pulmonary veins, and 
a bronchus, bound together by cellular tissue ; together 
with the small bronchial vessels, the pulmonary plexus of 
the pneumo-gastric nerve, and some lymphatics. The 
order of the vessels from before backwards on both sides 
of the body is the same, viz., veins, artery, and bronchus ; 
from above downwards on the right side the order is the 
reverse, viz., bronchus, artery, veins, but on the left side 
it is artery, bronchus, veins. The reason of this difference 
is that the left bronchus passes beneath the arch of the 
aorta, and therefore becomes lower than the pulmonary 
artery on that side. The right pulmonary vessels pass 
' beneath the arch of the aorta.* 

The liunsrs (Fig. 170) will vary very much in condition 
in different bodies. If peifectly healthy their surfaces 
will be smooth and they will be somewhat contracted, but 
crepitant throughout. Every variety of disease may be 

♦ It may be noticed that the order of structures from before back- 
wards in the root of the lung corresponds to the arrangement in the 
hilum of the kidney, viz., vein, artery, ureter. 
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found, the most common being tubercle and abscess in 
the upper lobes with adhesion to the wall of the thorax, 
or pneumonic condensation through more or less of the 
organ. The lungs of subjects dying in large cities not 
unfrequently present black pigment in the lung tis.su0 and 
Fig. 170. 



Fig. 170.— The heart and li ngs (from Wilson). 


1. Right ventricle. 

2. Left ventricle. 

3. Right auricle. 

4k Left auricle. 

5. Pulmonary artery. 

6. Right pulmonary artery. 

7. Left pulmonary artery. 

8. Remains of the ductus ar> 

teriosus. 

9. Arch of the aorta. 

10. Superior vena cava. 

11. Arteria innominata, and in 

front of it the right vena 
innominata. 

12. Right subclavian vein, and, 

behind it, its corresponding 
artery. 


13. Right common carotid artery 

and jugular vein. 

14. Left vena innominata. 

15. Left carotid artery and vein. 

16. Left subclavian vein and ar- 

tery. 

17. Traciiea. 

18. Right bronchus. 

19. Lett bronchus. 

20. 20. Pulmonary veins. 

21. Superior lobe of the right 

lung. 

22. Middle lobe. 

23. Inferior lobe. 

24 Superior lobe of the left lung. 
25. Inferior lobe. 
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the lymphatic glands. Each lung has a thin anterior 
margin and a thicker posterior one, which lies against the 
spinal column and is longer than the anterior border. The 
anterior margin of the left lung is notched so as to leave 
the apex of the heart uncovered. The outer surface of 
the lung is convex and the inner concave ; about the 
middle of this latter surface and near the posterior border 
is a slit, the hilum, at which the root of the lung enters, 
whilst in front of it is a hollow corresponding to the 
heaH and larger in the left lung than the right. The 
base of the lung is moulded to the diaphragm and is 

therefore lower behind than in front ; whilst the apex is 

* 

Fig. 171. 



Fig, ITl. — Upper or thoracic surface of the diaphragm (from 
Wilson). 


1. 1. The lateral se^ents of the 
thoracic portion ; arising 
from 2, 2. The cartilages of 
the ribs ; and inserted into 

3. The central tendon. ITie 
right segment is seen to be 
higher than the left. 

4. The fasciculus which arises 

from the ensiform cartilage. 

5, o. Lateral leaflets of the ceii' 

tral tendon. 


6. 0])ening for the inferior vena 

cava. 

7. The oesophagus. 

8. The thoracic aorta. 

9. The abdominal aorta. 

10. The tendon of the right crus 
of the diaphragm ; that of 
the left is seen immediately 
above on the lumbar ver- 
tebrae. 

11, 11. The psoas muscles. 
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rounded and reaches into the neck above the first rib 
extending to a point an inch and a half above the clavicle. 
The right lung is the larger (owing to the direction of the 
heart to the left), but is shorter than the left, owing to the 
position of the liver. The left lung is divided into two 
lobes (upper and lower) by a fissure running obliquely 
across the externsil surface from near the apex to the 
anterior border, but the right has three lobes, owing to 
the existence of a second fissure running horizontally for- 
ward from the middle of the first fissure to the anterior 
margin of the lung. 

The upper or thoracic surface of the Dlapbrai^ (Fig. 
171) is convex, the muscle being in the position of expira- 
tion. The right side rises higher into the thorax than 
the left, reaching to the fourth rib in the former and to 
the fifth rib in the latter case. The cordiform tendon, to 
which the pericardium is attached, will be seen in the 
centre, and the muscular fibres arching around it, leaving 
a shallow space in front between them and the ribs which 
is occupied by the edges of the lungs when fuHy expanded, 
and a much deeper and wider space behind in which the 
posterior parts of the lung are found. The vena cava 
inferior will be seen piercing the tendon to enter the right 
auricle ; the other structures which perforate the dia- 
phragm will bo found in the posterior mediastinum. 

The Heart (Fig, 172) is placed obliquely between the 
lungs, the base being to the right and the apex to the left 
side ; and resting on the diaphragm which is now convex 
(the position of expiration) it is nearly horizontal. The 
base corresponds to the interval between the 6th and 9th 
dorsal vertebraj, and the apex beats between the 5th and 
6lh ribs, the larger portion of the organ being to the left 
of the median line. For purposes of auscultation the 
usual directions given arc, the upper border of the third 
costal cartilage for the base of the heart, and a spot two 
inches below the nipple and one to the sternal side for the 
apex. 

The anterior surface of the heart is convex and is 
formed almost entirely by the right ventricle and auricular 
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appendage, but the irregular border of the left auricular 
appendage appears to the left of the pulmonary artery. 
The posterior surface of the heart is flattened, and is 
formed by part of the right auricle and the left auricle and 
ventricle, which last forma the apex of the heart. Each 
surface of the heart is grooved vertically and horizontally, 

Fig. 172. 



marking the divisions between the auricles and ventricles. 
The anterior ventricular gvoove is near the left border of 
the heart, whilst the posterior ventricular groove is to the 
right, and they thus indicate the oblique position of the 
septum. In these grooves will be seen the coronary 
vessels. 

The Coronary Arteries (Fig. 173) (right and left) are 

Fig. 172. — ^Diagram of the relations of the heart and great 
vessels to the wall of the thorax. The collapsed lungs are drawn 
aside slightly, to expose the parts more clearly. (Drawn by J. T. 
Gray.) 

A. The space over which mitral murmurs are heard. 

B. The space over which aortic murmurs are heard. 
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the first branches of the aorta and supply the substance 
of the heart. 


Fig. 173. 



Fig. 173. — liightside of the heart laid open (from Wilson), 


1. Cavity of right auricle. 

2. Appendix auricula^ in its 

cavity are seen the musculi 
peetinati. 

3. Superior vena cava, opening 

into the upper part of the 
right auricle. 

4. Inferior vena cava. 

5. Foqsa ovalis; the prominent 

rifigo surrouTfding it is the 
annulus ovalis. 

6. Eustachian valve. 

7. Opening of the coronary sinus. 

8. Coronary valve. 

9. Entrance of the auriculo-ven- 

tricular opening. Between 
the figures 1 and 2, two or 
three foramina Thebesii are ^ 
seen. 

a. Eight ventricle. 

b. Cavity of right ventricle. 

c. Conus arteriosus or infundi- 

bulum. 

d. Pulmonary artery. 

£ 


/. Tricuspid valve ; e is placed 
on the left curtain, / on the 
anterior curtain. 

g. One of the musculi papniares, 
to tlie apex of which the 
anterior and right curtains 
are connected by chorda* 
tendine.'e. 

A. Columnar carneo;. 

t. Two musculi papillaresof the 
right curtain. 

k. Attachment by chordre ten- 
dineac of the left limb of 
the anterior curtain. 

I, Chordse tendiness. 

»i. Semilunar valves of the pul- 
monary arteiy'. [culu;. 

n. Apex of left appendix aun- 

o. Left ventricle. 

p. Ascending aorta. 

9. Its transverse portion, witli 
the three arterial tranks 
which arise from the arch. 

r. Descending aorta. 

E 
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The left coronary artery runs from right to left in the 
aiiriculo-veutricular groove, and gives a large branch to 
the front of the heart, which appears to the left of the 
pulmonary artery and runs down the anterior ventricular 
groove to the apex. 

The right coronary artery runs from left to right in the 
auriculo-ventricular groove, and gives a large branch to 
the back of the heart, which runs along the septum to the 
apex. Both the vertical and horizontal branches of the 
two arteries anastomose, and supply branches freely to 
the substance of the heart. 

The Coronary Veins do not correspond precisely to 
the arteries. The anterior coromiry vein runs up the 
anterior ventricular groove with the artery, but leaves it 
to pass along the horizontal groove at the back of the 
heart to the right auricle. It receives the posterior 
coronary vein from the posterior ventricular groove, and 
is then called the coronary sinus, which opens into the 
right auricle. 

The superficial cardiac plexus of the sympathetic is 
situated immediately below the ar^ of the aorta, and 
gives branches to the front and back of the heart, which 
are seldom seen. To it may be traced the left superficial 
cardiac nerve of the sympathetic, a cardiac branch from 
the left pneumo-gastric, and brailches from the deep 
cardiac plexus. 

The Great Vessels of the Heart (Fig. 170) have the 
following positions. The vena cava superior is to the 
right, and the pulmonary artery to the left, whilst 
between them the arch of the aoita is seen. The inferior 
vena cava can be seen piercing the diaphragm at the 
back of the heart, by drawing the organ upwards. 

The Cavities of the heart arc to bo opened in situ and 
in the order in which the blood enters them. 

[The right auricle is to be opened by one incision from 
the superior to the inferior vena cava, and another into 
the auricular appendage.] 

RlSlit Auricle (Fig. 173, The main cavity of the 
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auricle is smooth internally, but in the appendix are the 
musculi pectinatiy or muscular bands “resembling a 
comb.” The endocardium or lining membrane of the 
heart is seen to bo continuous with the lining membrane 
of the veins, and will be traced subsequently into the 
arteries. 

The large openings into the right auricle are (1) the 
superior vena cava {3), which enters at the upper and 
anterior part ; (2) the inferior vena cava (4), which enters 
at the lower and back part ; and ( 3 ) the coronary sinus 
(7), which enters close above ( 4 ) the auricvlo-ventricuLar 
opening (9). 

The foramina Thehesii are numerous small openings 
which are found in the wall of the auricle, and return 
blood from the muscular tissue of the heart. 

The tubercle of Lower is a projection which is occasion- 
ally found in the wall of the auricle, between the superior 
and inferior vena) cava). 

The coronary valve (8) is a thin fold at the orifice of 
the coronary sinus, which serves to prevent regurgitation 
into it. 

The Eustachian valve (6) in a fold placed to the left of 
the vena cava inferior and immediately above the opening 
of the coronary sinus, which served in the foetus to direct 
the current of blood from the inferior vena cava through 
the foramen ovale. 

The fossa ovalis and annulus ov(du{f) are remains of 
foetal structure, fouhd on the inner wall of the right 
auricle in the position of the foramen ovale or communi- 
cation between the two auricles in the foetus. 

The annulus ovalis is a muscular ring which is 
generally well marked, and which surrounds the shallow 
fossa ovalisy formed by a thin membrane thrown across 
the foramen ovale. This membrane is produced from the 
anterior and posterior margins of the foramen immediately 
after birth, and the two portions gradually obliterate the 
opening by overlapping one another ; not unfrequently how- 
ever a small oblique opening will be found at their point 
of junction, through which H probe can be introduced. 
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[To open the right ventricle, its flaccid wall should be 
grasped with the left hand and the scalpel made to transfix 
it about halfway down, and well to the right side of the 
septum ; the knife being then carried towards the apex, 
the cavity of the ventricle will be opened. The left fore- 
finger is to be passed up into the pulmonary artery, and will 
serve to guide the incision, which is to be prolonged into 
that vessel if possible between two of the semilunar valves. 
All clots being removed, the whole of the ventricle will be 
displayed.] 

The Rlffht Ventricle (Fig. 173, a) consists of a main 
cavity, the walls of which are irregular, owing to the 
projections of the muscular substance of the heart ; and 
of a smooth funnel-shaped portion {infundibulum or 
conus arteriosus) leading upwards and to the left into the 
pulmonary artery. The projections on the wall of the 
ventricle are the columnee carnece (h) (fleshy columns) of 
which three varieties are described: one in which the column 
merely stands out in relief, being attached to the wall of 
the ventricle in its whole length ; a second in which the 
column is attached at both ends but is free in the middle, 
so that a probe may be passed between it and the wall ; 
and a third variety called the musetUi papillares (g). 
These last project into the cavity of the ventricle and 
give attachifient by their extremities to the ckordw 
tendineoc, or fibrous cords attached to the flaps of the 
auriculo- ventricular valve. 

The right auriculo- ventricular valve (e) consists of 
three portions, and is hence called tricuspid. The flaps are 
formed by a reduplication of the endocardium or lining 
membrane of the heart, between the layers of which are 
soihe tendinous and muscular fibres, the former being 
continuous with the chord© tendine©. The entire valve 
is attached above to a fibrous ring (zona tendinosa), which 
bounds the auriculo-ventricular opening, and is divided 
below into three portions, anterior, posterior, and in- 
ternal.* 

♦ The trienspid valve is very irregular in its divisions, sometimes 
consisting of only two flaps like the*mitral valve, and at others 
being divided into four or even six small portions. 
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The anterior division of the valve is the largest and is 
in contact with the anterior wall, whilst the posterior flap 
lies against the posterior wall, which is formed by the 
posterior part of the septum ventriculorum. The internal 
or left flap, which is the smallest of the three, shuts oft' 
the infundibulum from the general cavity of the ventricle. 

The auricular surface of the tricuspid valve is extremely 
smooth, for the purpose of facilitating the flow of blood 
into the ventricles ; whilst the surface which corresponds 
to the walls of the ventricle is remarkably rough, from 
the prominences formed by the chordm tendiuem 
(Power). 

The tricuspid valve acts during contraction of the ven- 
tricle (systole) and prevents the regurgitation of blood 
into the auricle ; though even in health there is said to be 
a slight reflux, which has been termed the safety-valve 
action (King). 

The internal division of the tricuspid valve serves to 
prevent the blood from flowing into the pulmonary artery 
until the ventricle is fully distended and able to contract 
forcibly on its contents. 

The pulmonary artery is attached to a fibrous ring 
which intervenes between it and the muscular substance 
of the heart, but the lining membrane of the artery is 
continuous with that of the ventricle. 

The scmiluiiar valves (m) of the pulmonary artery, two 
anterior and one posterior, are three reduplications of the 
lining membrane, strengthened by fibrous tissue which is 
collected principally at the attached border of each valve, 
the thin portion near the free border being called the 
lunula. The attached border is convex and is fixed to 
the wall of the artery ; the free border is subdivided into 
two slightly concave portions by a little fibrous body 
called the corpus Arantii. 

The semilunar valves act during dilatation of the ventricle 
(diastole), and prevent the regurgitation of the blood from 
the pulmonary artery. 

The blood (which is venous or dark-coloured) is carried 
by the pulmonary artery to its bifurcation, and then by 
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the right and left pulmonary arteries to the lungs, where 
it is aerated ; and is brought back to the heart by the four 
pulmonary veins as arterial or red blood. The pulmonary 
veins open into the left auricle. 

Fig. 174. 



[The left auricle is to be opened by one incision on its 
posterior aspect placed vertically midway between the pul- 
monary veins, and another into the auricular appendage. 
The heart must be drawn well over to the right side to 
expose the cavity properly.] 


Fig. 174. — Left side of the heart laid open from behind (from 
Wilson). 


1. Cavity of the left auricle. 

2. Cavity of the appendix 

auriculie, near the apex 
of which are seen musculi 
pectinati. 

3. Opening of the two right pul- 

monary veins. 

4. The sinus, into which the 

left pulmonary veins some- 
times open. 

6. Left pulmonarj;^ veins. 

6. Auriculo- ventricular opening. 

7. Coronary vein, lying in the 

auriculo-ventricular groove. 

8. Left ventricle. 

9. 9. Cavity of the left ventricle ; 


the figures rest on the sep- 
tum ventriculorum. 
a. Mitral valve; its flaps are 
connected by chordse ten- 
dinse to 6, 6, Musculi papil- 
lares. 

c, c. Fixed columnse cjirnein. 

forming part of the internal 
surface of the ventricle. 

d. Arch of the aorta, 
c. Pulmonary artery. 

/. Obliterated ductus arteriosus, 
fir. Left pulmonary artery. 
h. Bight ventricle, 
t. Apex of the appendix of right 
auricle. 
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The liCft Auricle (Fig. 174, i) closely resembles the 
right auricle, but is altogether on a smaller scale, and its 
border is thinner and more “ crenate than on the opposite 
side. The openings are those of the four pulmonary veins, 
two on each side, and the left auriculo-ventricular 
opening. 

The musculi pectinati of the auricular appendix are like 
those of the right side but smaller, and on the septum of 
the auricles will be seen the annulus omlis and fossa 
ovalis corresponding to those on the right side, but the 
ring of muscular fibre is not so well developed. 

[To open the left ventricle, the left forefinger should bo 
introduced through the auriculo-ventricular opening, 
and the knife thrust through the wall of the ventricle 
near the apex to meet it. The knife is then guided 
upwards between the flaps of the mitral valve, and an 
incision made through the front of the ventricle into the 
auricido-ventricular opening. The finger is next to be 
passed from below into the aorta followed by the knife, 
which is to be carried through the front wall of the ven- 
tricle close to the septum, thus isolating the right fla[> of 
the mitral valve. The incision is toTbe prolonged into the 
aorta between two of the semilunar valves, and it will be 
found to be necessary to divide the pulmonary artery 
which lies in front of the aorta, but care should be taken 
to do so above the pulmonary semilunar valves.] 


The Left Yentrlclc (Fig. 174, 8) resembles the right, 
but its wall is thicker and its cavity reaches to the apex 
of the heart. The columnoB cameoe, musculi papiUares, 
and chorda tendinea resemble those of the right side, but 
are more fully developed. 

The left auriculo-ventricular valve consists of two por- 
tions and is hence called bicuspid, or (from the re- 
semblance to a mitre) mitral. The flaps of the valve are 
composed of the lining membrane of the heart, strengthened 
by tendinous fibres derived from the chordse tendinese like 
those on the right side, and are attached to the fibrous 
ring bounding the auriculo-ventricular opening. The 
right flap of the valve is anterior to the left flap, and 
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placed between the cavity of the ventricle and the orifice 
of the aorta, against which it lies during diastole of the 
ventricle. It is perfectly smooth on both surfaces so as 
not to impede the current of blood into the aorta, thus 
differing from the left flap, of which the surface next to 
the wall of the heart is rough (Power). Between the 
anterior flap of the mitral valve and the aortic valves is a 
small space with aponeurotic walls — the intervalvular 
space of Sibson — which receives the aortic valves when 
distended in “diastole.” 

The mitral valve acts during contraction of the ven- 
tricle (systole) and prevents the regurgitation of bloo.d 
into the auricle. The anterior division of the mitral valve 
prevents the blood from flowing into the aorta until the 
ventricle is fully distended and able to contract forcibly 
on its contents, and the pressure of the blood in the 
intervalvular space on the anterior flap of the mitral 
valve keeps the latter closed up to the end of the “ sys- 
tole ” or contraction of the ventricle. 

The closure of the mitral valve accompanies the “ first 
sound of the heart, which is best heard at the apex, A 
hruit caused by disease of the valve would be heard in 
the same situation (Fig. 172, a), and if systolic depends 
upon regurgitation through the valve, if diastolic upon 
roughness of the surface over which the blood passes 
from the auricle. 

A fibrous ring intervenes between the muscular tissue 
of the heart and the aorta, the lining membrane of which 
is continuous with the endocardium. 

The Aortic semilunar valves resemble those of the 
pulmonary artery but are more fully developed, and the 
corpora Arantii are better seen than on the right side. 
The aortic valves occupy a position the converse of 
those of the pulmonary artery, viz., one in front and two 
behind ; and above each of the three valves there is a dila- 
tation of the aorta, called the aortic sinus or sinus of 
Valsalva, At the bottom of the anterior and left posterior 
sinuses will be seen the orifices of the coronary arteries, 
the first branches of the aorta. 
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The aortic valves act during dilatation of the ventricle 
(diastole) and prevent regurgitation into the ventricle, 
their closure accompanying the “second sound” of the 
heart, which is best heard over the base of the heart 
and along the sternum (Fig. 172, b). If from disease of 
the valves their closure is not perfect and regurgitation 
occurs, a “diastolic aortic bruit” is produced : if the sur- 
faces of the valves should be so roughened as to offer an 
obstruction to the flow of blood during contraction of the 
ventricle, a “systolic aortic bruit” will bo heard. A 
horizontal section above the valves (Fig. 175) shows their 
relation to one another. The left ventricle occupies the 
posterior aspect of the heart, and the mitral orifice and 
valve are therefore behind. In front of this is the aortic 
orifice, separated only by a fibrous septum. To the left 
of the aorta, and a little in front, is the pulmonary artery , 


Fiff. 175. 



Fig. 175. — A section of the heart at the level of the valves, seen 
from above (from Sibson’s Medical Anatomy). 

P, Pulmonary artery. M. Mitral valve. 

A. •Aorta. T. Tricuspid valve. 
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with its valves, and to the right is the tricuspid or right 
auriculo- ventricular valve. 

The Foetal Circulation (Fig. 176). — ^This will be the 


Fig. 176. 



best opportunity for 
contrasting the adult 
circulation with that 
of the foetus. In the 
foetus the blood is 
brought from the 
placenta by the um- 
bilical vein, which 
enters the body at the , 
umbilicus. It then 
passes along the lon- 
gitudinal fissure of 
the liver, and at the 
transverse fissure 
divides into two 
branches, one of 
which joins the portal 
vein, and the other, 
which is the ductm 
joins the in- 
ferior vena cava. In 
the inferior vena cava 
the placental blood 
is joined by that 
returned from the 
lower extremities, and 
afterwards, through 
the hepatic veins, 
by that circulated 
through the liver; and 
is then poured into 


Fig. 176 — Diagram of the Foetal circulation (from Wilson). 

1. Umbilical vein proceediug distributed to the liver; and 
from the placenta (2). ^ one (5), the ductus venosus, 

3. Umbilical vein, dividing into which eaters the inferior vena 

* branches; two (4, 4), to be cava (6). 
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the right auricle. The Eustachian valve, of large size in 
the fcetus, directs the current across the auricle to the 
foramen ovale, which is patent, and the blood enters the 
left auricle. From the left auricle the blood necessarily 
passes into the left ventricle, and is thence propelled 
through the aorta to the head and upper extremities. 
From these it is returned by the superior vena cava, 
which enters the upper part of the right auricle, and the 
blood descends at once into the right ventricle, thus 
taking a course at right angles to the former one. From 
the right ventricle the blood is propelled into the 
pulmonary artery, and a small portion reaches the lungs 
through the right and left pulmonary arteries, but by far 
the larger portion passes through the ductus arteriosus 
(a short tube connected with the pulmonary artery close 
to the bifurcation), and enters the descending portion of 
the arch of the aorta. Through the aorta the blood 
reaches the iliac arteries, and a small portion passes by 
the external iliacs to the lower extremities, but the rest 
passes by the internal iliacs to the hypogastric arteries, 
which run to the umbilicus and then wind round the 
umbilical vein to the placenta. 

The Pulmonary Artery (Fig. 177, 13 ) has already been 
seen to arise from the right ventricle and to lie in front 
of the aorta. It then passes to the left side of the aorta, 
where it bifurcates into right and left pulmonary arteries 
which go to their respective lungs ; the right being the 
longer of the two and necessarily passing beneath the 
arch of the aorta, and the left crossing the' descending 
aorta. The position of each of the arteries in the root of 


7. Portal vein, communicating 

with the right hepatic 
branch. 

8. Kight auricle. 

9. Left auricle. 

10. Left ventricle. 

11. The arch of the aorta. 

The arrows, 12 and 13, represent 
the return of tlie blood from 
the head and upper ex- 


tremities through the ju- 
gular and subclavian veins. 

14. Superior vena cava. 

15. Right ventricle. 

16. Pulmonary artery. 

17. Ductus arteriosus. 

18, 18. Descending aorta. 

19. Hypogastric arteries. 

20. External iliacs. 




Fig. 177, — Diagram of the large vessels 
Wilson). 

1 . Ascending aorta. 13. 

2. Transverse portion of the 14. 

arch. 15. 

3. Thoracic or descending aorta. 16. 

4. Arteria innominata. 17. 

5 . Kight common Ccirotid. 18. 

6. External and internal ca< 19, 

rotids. 20. 

7. Right subclavian artery. 21, 

8. Axillary arter 3 \ 

9. Brachial artery. 

10. Right pnbumogastric nerve. 

1 1. Left common carotid. 

12. Left subclavian artery. 


of the heart and lungs (from 


, Pulmonary artery. 

, Left pulmonary artery. 

, Ritiht pulmonary artery 

. Trachea. 

, Right bronchus. 

, I.eft bronchus. 

, 19. Pulmonary veins. 

, Bronchial arteries. 

,21. Intercostal arteries ; the 
branches from the front of 
the aorta above and below 
the number 3 are pericardiac 
and oesophageal. 
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Connecting the pulmonary artery with the descending 
portion of the arch of the aorta is a fibrous cord, which 
is the obliterated ductus arteriosus. 

The Pulmonary Veins (Fig. 177, 19) are four in number, 
two to each lung. Their positions in the roots of tlie 
lungs have been seen and they have been traced to the 
left auricle of the heart. The right veins are the longer 
and pass beneath the arch of the aorta, the left veins 
crossing the descending aorta. 

The Arch of the Aorta (Fig. 177). — The aorta has been 
seen to arise from the left ventricle, and it at first 
takes a course upwards and to the right side, and then 
backwards and to the left, thus forming an arch. For 
convenience of description the arch is divided into 
three portions — ascending, horizontal or transverse, and 
descending. 

1. The ascending ‘portion (i), beginning op2)osite the 
third costal cartilage of the left side, reaches as high as 
the ui)por border of the second costal cartilage of the 
right side close to the sternum. It is almost entirely 
enclosed within the pericardium, and is crossed at first by 
the pulmonary artery. In front of the pericardium are 
the sternum and triangularis sterni muscle ; hekind tho 
ascending aorta is the root of tho right lung ; to its right 
side is the vena cava ; and to its left side is tho bifurcation 
of the pulmonary artery. Its branches are the two 
coronary arteries, which have been already traced. 

2. TJ;ie horizontal or transverse portion has a direction 
backwards and to the left side, reaching from the second 
costal cartilage of the right side to the left side of the 
fourth dorsal vertebra. In front of this portion are tho 
sternum and triangularis sterni muscle and, from left to 
right, the left pneumogastric and left phrenic nerves and 
the superficial cardiac branch of the sympathetic ; behind 
are the trachea, the oesoj^hagus and thoracic duct, the 
right pneumo-gastric and the left recurrent laryngeal 
nerves. Above is the left innominate vein ; and below are 
the left bronchus and right pulmonary vessels, the left 
recurrent laryngeal nerve, and the obliterated ductus 
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arteriosus. The branches of this portion are the innomi- 
nate, the left carotid, and left subclavian arteries. 

3. The extends to the lower border of 

the fifth dorsal vertebra where the thoracic aorta begins, 
but the division between the two vessels is arbitrary. 
It is invested almost entirely by the left pleura, which 
binds it to the side of the vertebras. 

The Vena Cava Superior (Fig. 170, lo) is formed by 
the junction of the right and left brachio-cephalic or 
innominate veins on the right of the arch of the aorta. 
The vena cava receives the vena azygos major opposite 
the right bronchus, and then, crossing the root of the 
right lung, pierces the pericardium to enter the upper 
l^art of the right auricle. 

Great Vessels of the Root op the Neck. 

The three great branches of the second i)art of the 
arch of the aorta are the Innominate, the Left Carotid, 
and the Left Subclavian arteries. 

The Innominate Artery (Fig, 177, +) passes upwards 
and to the right side, and at the sterno-clavicular 
articulation divides into the right common carotid and 
right subclavian arteries. It has in front of it the upper 
piece of the sternum, with the remains of the thymus 
gland and the origins of the sterno-hyoid and sterno- 
thyroid muscles ; and is crossed nearly at right angles by 
the left brachio-cephalic vein, and obliquely by th§ right 
inferior thyroid vein. Behind it at first is the trachea, 
but afterwards the prolongation of the right pleura into 
the neck. To the right side are the right pueumo-gastric 
nerve, right innominate vein, and right phrenic nerve; 
to the left side, the origin of the left common carotid and 
afterwards the trachea. 

The innominate artery ordinarily gives off no branch, 
but occasionally a small branch [fhyroidea ima^ middle 
thyroid artery of Harrison) arises from it or from the 
aorta close to it, and runs up the front of the trachea to 
the thyroid body. 
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The Ijeft Common Carotid Artery (Fig. 177, ii). — The 
left common carotid runs upwards and to the left side at 
a level anterior to that of the left subclavian artery, and 
from the left sterno-clavicular articulation its relations 
correspond to those of the right carotid artery (p. 361). 

The thoracic portion has in front of it the upper piece 
of the sternum, with the remains of the thymus gland and 
the origins of the sterno-hyoid and thyroid muscles ; and 
is crossed by the left innominate vein. It lies against 
the trachea at first, then upon the msophagus and 
thoracic duct, and lastly on the longus colli muscle; 
having the innominate artery, the trachea, and the left 
recurrent laryngeal nerve to its right side, and the left 
pneumo-gastric nerve with its cardial branches and the 
left subclavian artery to its left side. 

The Subclavian Arteries (Fig. 177) differ on the two 
sides, the right beginning at the sterno-clavicular articu- 
lation, and the left at the arch of the aorta, having there- 
fore a course in the thorax. Both arteries may be divided 
into throe parts, of which the second and third correspond 
on the two sides of the body. 

ThQ first portion on the left side extends from the arch 
of the aorta to the inner border of the scalenus anticus, 
and may be conveniently subdivided into a thoracic and a 
cervical part. The tharacic part is at first nearly vertical 
in its direction and lies to the left side of, but in a plane 
posterior to that of, the left carotid artery. It is crossed 
transversely by the left innominate vein and obliquely by 
the left pneumo-gastric and cardiac nerves ; it lies upon 
the oesophagus and thoracic duct, and afterwards on the 
pleura for the rest of its course, being also closely invested 
with pleura on the left side. The cervical portion is 
curved or nearly horizontal, and has in front of it the 
sterno-mastoid, sterno-hyoid, and sterno-thyroid muscles 
and the inner end of the clavicle, being crossed by the 
internal jugular and vertebral veins, and by the phrenic 
nerve close to the scalenus. It lies against the apex of 
the pleura, which intervenes between it and the first 
rib and also closely invests the artery below. 
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The fir&t portion on the right side extends from the 
bifurcation of the innominate artery at *the sterno- 
clavicular articulation to the inner border of the 
scalenus anticus. Its course is nearly horizontal, and it 
has in front of it the inner end of the clavicle with the 
sterno-mastoid, stcrno-hyoid, and stemo-thyroid muscles, 
being crossed by the pneumo-gastric, cardiac, and phrenic 
nerves, and the internal jugular and vertebral veins. It 
lies against the recurrent laryngeal nerve and the apex of 
the pleura, which intervenes between it and the first rib 
and also invests its lower border. The innominate^ vein is 
in front of, but quite below the level of, this part of the 
artery. 

The Branches of the first portion of the subclavian 
artery are (1) Vertebral, (2) Internal Mammary, and (3) 
Thyroid Axis, and their distribution is the same on both 
sides of the body. 

1. The Vertebral Artery is seen now in only a small 
part of its course. It ascends between the scalenus 
anticus and longus colli muscles (being crossed by the 
inferior thyroid artery and, on the left side, by the 
thoracic duct) ; and enters the foramen in the transverse 
process of the 6th cervical vertebra (usually), being 
accompanied by a branch from the inferior cervical 
ganglion of the sympathetic. The artery passes through 
the transverse processes of all the upper cervical 
vertebra), giving off muscular and spinal branches in its 
course, and is seen in the suboccipital region to wind 
inwards upon the atlas and enter the foramen magnum 
to supply the brain. 

The Vertehral rein has no course in the skull, but 
commences in spiall branches about the atlas. It takes 
the same course as the artery, receiving corresponding 
branches and also the ascending cervical and deep cervical 
veins, and after crossing the subclavian artery opens into 
the commencement of the innominate vein. 

2. The Internal mammary Artery (Fig. 169, 2 ) arises 
from the lower surface of the subclavian artery, and at 
once descends into the thorax, being crossed superficially 
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and obliquely by the phrenic nerve. The left artery has 
been seen to pass through the anterior mediastinum, but 
the right is excluded by the pleura, which binds it to the 
costal cartilages. Both arteries enter the fibres of the 
triangularis stcrui muscle and divide opposite the seventh 
costal cartilage into two terminal branches—superior 
epigastric and musculo-phrenic. 

а. The superior epigastric branch enters the fibres of 
the rectus abdominis muscle and anastomoses with the 
epigastric branch of the external iliac, thus establishing 
a communication which becomes of great importance in 
any case of obstruction of the aorta or iliac arteries. 

б. The musculo-phrenic branch supplies the diaphragm 
and runs outwards to anastomose with the intercostal 
and lumbar arteries, as well as with the phrenic branches 
of the abdominal aorta. 

The ither branches of the internal mammary are (c) 
comes nemi phrenid^ a small branch accompanying the 
phrenic nerve and seldom seen ; (d) mediastinal and (e) 
pericardiac branches to those parts, from which small 
branches pass to foim the “sub-pleural mediastinal plexus” 
(Turner); (/) anterior hUercostals to the intercostal 
spaces, anastomosing with other intercostal branches; 
and ig) perforating branches to the pectoral muscles and 
to the mamma. 

The venoB comites of the internal mammary artery unite 
to open into the corresponding innominate or brachio- 
cephalic vein. 

3. The Thyroid Axis (Fig. 178, 25) is a short thick trunk 
arising close to the scalenus and from the upper surface 
of the subclavian, which divides immediately into three 
branches, (a) inferior thyroid, (6) transversalis colli, and 
(c) transversalis humeri. 

a. The Inferior thyroid artery runs upward and inward, 
across the vertebral artery and behind the carotid sheath 
and sympathetic trunk, to the thyroid body, where it 
anastomoses with its fellow of the opposite side and with 
both the superior thyroid arteries. Besides cesophageal 
and tracheal branches, it usually gives oS a branch close 

F F 
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to its origin, the ascending cervical^ which ascends upon 
the vertebrae between the scalenus anticus and rectus 
capitis anticus major, supplying the pre vertebral mus- 
cles and anastomosing with branches of the vertebral 
artery. 

The inferior thyroid veins pass down the front of the 
trachea, and frequently have a transverse communicating 
branch. They open into the innominate veins, the right 
crossing obliquely over the innominate artery. 

6. The transversalis cdli artery runs transversely out- 
ward in front of the scalenus anticus and phrenic nerve, 
and has been seen in the posterior triangle of the neck to 
divide into superficial cervical and posterior scapular 
branches. 

This artery is frequently of small size or altogether 
wanting, the posterior scapular arising from the third part 
of the subclavian. 

c. The transversalis humeri artery runs outward in front 
of the scalenus anticus and phrenic nerve immediately 
behind the clavicle, and has been seen in the posterior 
triangle of the neck to become the suprascapular artery. 
It is often known as the suprascapular artery in its whole 
course. 

The Second Part of the Subclavian Artery (Fig. 178, 
27) is placed behind the scalenus anticus, and has the samo 
relations on both sides of the body. It has in front of it 
the platysma and cervical fascia, with the clavicular origin 
of the sterno-mastoid and the scalenus anticus, and rests 
against the scalenus medius and the first dorsal nerve. 
Above it are the lower cervical nerves, and below is the 
pleura with a small portion of the inner border of the 
first rib.* The subclavian vein is quite below the level of 
the artery at this point, and separated by the scalenus 
anticus. The only branch of the second part of the sub- 
clavian artery is the superior intercostal artery, which is 

* The phrenic nerve is commonly given as one of the anterior 
relations of this part of the artery, but it reaches the inner border 
of the scalenus above the vessel and is in relation with the first part 
of the subclavian. 
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to be traced into the thorax by removing the pleura from 
the upper intercostal spaces. 

The auperior intercostal artery descends into the thorax 
in front of the necks of the ribs, giving branches to the 
first and second intercostal spaces and anastomosing 
with the upper intercostal artery from the aorta. The 
branches to the intercostal spaces divide into anterior and 
posterior branches, and are distributed like the aortic 
intercostals (g'. i\). The deep cervical branch arises from 
the superior intercostal close to its origin, and passes 
backwards between the first rib and the transverse pro- 
cess of the seventh cervical vertebra to be distributed to 
the muscles of the back. 

The superior intercostal vein opens into the innominate 
vein. 

The Third Part of the Suhclavlan Artery has been 
dissected in the posterior triangle of the neck (p. 340). 

The Subclavian Vein (Fig. 180) is the continuation of 
the axillary vein, and has been seen to lie below the level 
of its artery in the third part of its course (p. 340). It 
thou passes in front of the scalenus anticus, which muscle 
separates it from the second portion of the subclavian 
artery ; and lastly lies in front of and a little below the 
first part of the artery, with the phrenic nerve intervening 
on both sides of the body, and on the right side the 
pneunio-gastric nerve also. Each subclavian vein joins 
the internal jugular vein of the same side to form the 
innominate vein, and at the x>oint of junction of these two 
veins the thoracic duct ox>ens on the left side, and the 
right lymphatic duct on the right side of the body. 

i?mncAc 5 .— The external and anterior jugular veins open 
into the subclavian vein outside the scalenus anticus. 

The Rlfipbt Innominate Vein (Fig. 180) commences at 
the inner end of the clavicle by the junction of the sub- 
clavian and internal jugular veins, and then descends on 
the otfter side of the innominate artery to join the oppo- 
site vein in the vena cava. It is closely invested by the 
right pleura, and has the phrenic nerve on its outer side. 

The Left Innominate Vein (Fig. 180) commencing at a 
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corresponding point to and in the same way as the right 
vein, runs obliquely downwards and to the right side, 
lying above the level of the arch of the aorta and crossing 
its large branches. It unites with the right innominate 
vein on the right of the sternum, between the cai-tilages 
of the first and second ribs, to form the vena cava superior 
(p. 430). 

Branches , — Each innominate vein receives the vertebral 
vein close to its origin, and afterwards the internal 
mammary, the inferior thyroid, and the superior inter- 
costal branches. The left vein receives in addition small 
thymic and pericardiac branches. 

[The ascending portion of the arch of the aorta and the 
venro cavse are to be divided, and the remains of the heart 
removed with the pulmonary vessels, which are to be cut 
close to the lungs. The arch of the aorta is to be held to 
one side by hooks, and the bifurcation of the trachea with 
the deep cardiac plexus dissected out.] 

The Deep Cardiac Plexus (Fig. 178) is situated on 
each side of the trachea close to its bifurcation. The 
rignt half of the plexus receives all the cardiac nerves of 
that side, viz., three cardiac nerves from the three cervical 


1. Posterior auricular artery. 

2. Temporal artery. 

3. Occipital artery. 

4. Glostso-pharyngeal nerve. 

5. 5. Spinal-accessory nerve. 

6. 6. Pneumo-gastric nerve. 

7. Sterno-ma.stoid (cut). 

8. Facial artery. 

U. Hypoglossal nerve with com • 
miinication from 2nd cervi- 
cal nerve. 

10. Lower end of ditto. 

11. Superior cervical ganglion 

of sympathetic. 

12. Digastricus. 

13. Third cervical nerve. 

14. Superior laryngeal nerve. 

15. Internal carotid. 

16. Thyro-hyoideus. 

17. External carotid. 

18. Common carotid. 

19. Fourth cervical nerve. 


20. Inferior constrictor of 

phnrynx. 

21. Phrenic nerve on Bcalonus 

anticus. 

22. Crico-thyroideus, 

23. Middle cervical ganglion. 

24. Trai’hea. 

25. Thyroid axis. 

26. Recurrent laryngeal nerve, 

27. Subclavian artery. 

28. Innominate artery. 

29. oesophagus. 

30. Vena cava superior (cut). 

31. Gangliated cord of sympa- 

thetic. 

32. Posterior pulmonary plexus. 

33. Phrenic nerve (cut), 

85. (Esophageal plexus. 

87. Vena azygos major. 

89. Thoracic duct. 

41. Thoracic aorta. 

43. Great splanchnic nerve. 
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ganglia of the sympathetic, the three cardiac branches of 
the pneumo-gastric, and the cardiac branch of its recur- 
rent laryngeal nerve. The branches of this half of the 
plexus are distributed to the right side of the heart and 
the right lung, and many of them have been necessarily 
destroyed. The left half (Fig. 179) of the plexus receives 
the same nerves as the right, with the exception of the 
superior cardiac nerve of the sympathetic and the 
inferior cardiac branch of the pneumo-gastric, which have 
been already traced to the superficial cardiac plexus. The 
branches of this half of the plexus are distributed to the 
left side of the heart and the left lung, and also commu- 
nicate with the superficial cardiac plexus. 

The Trachea (Fig. 178, 24 ) is now sufficiently exposed 
for the examination of its relations, but its structure will 
be given with that of the lungs. The trachea extends 
from the lower border of the larynx, about the level of the 
fifth cervical vertebra, to the level of the fifth dorsal 
vertebra where it bifurcates into the bronchi . The trachea 
occupies the middle line, lying in front of the oesophagus 
and vertebral column, and has the following structures in 
front of it in the neck ; the sterno-hyoid and thyroid 
muscles with the deep cervical fascia ; the isthmus of the 
thyroid body with the inferior thyroid veins ; and the 
arteria thyroidea ima from the innominate, if it exists. 
In the thorax it lies in the posterior mediastinum, and 
has in front the sternum with the remains of the thymus 
gland ; the arch of the aorta and the nerves crossing it ; 
the innominate and left carotid arteries (for a very short 
distance) ; and the left innominate vein. 

The Rlffht Bronchus (Fig. 177, 17 ) is larger than the 
left, and^has been seen to be posterior and superior to 
the pulmonary vessels in the root of the lung. It is 
about one inch long, and takes a more horizontal course 
than the left. The vena azygos major hooks round the 
right bronchus to open into the vena cava. 

The licft Bronchus (Fig. 177, 18 ) is nearly twice as 
long as the right and takes an oblique course beneath the 
arch of the aorta, crossing the oesophagus and the 
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(iesccnding aorta, and lying posterior to, but visible 
between, the pulmonary artery and veins (p. 412). 

The Thyroid Body (Fig. 179, 19 ) has been seen inci- 
dentally in the dissection of the neck, but is now fully 
exposed for examination. It consists of two symmetrical 
conical lohos, placed on each side of the upper part of the 
trachea, and united opposite the second and third rings 
of the trachea by the isthmus. The lobes are subject to 
great variations in size, and when much hypertrophied 
constitute Bronchocele or Goitre. 

The thyroid body is covered by the sterno-hyoid and 
thyroid muscles, and occasionally a few muscular fibres 
pass from the hyoid bone to the isthmus, constituting the 
levator glandvlce thyroideoe of Soemmering. It is abun- 
dantly supplied with blood by the superior thyroid and 
inferior thyroid arteries of each side, and occasionally by 
an additional branch from the innominate. 

The arteries freely anastomose in the substance of the 
body, and return their blood by three veins on each side, 
viz., the superior and middle thyroid which join the 
internal jugular vein, and the inferior thyroid which has 
been traced down the front of the trachea to the 
innominate vein. 

The thyroid body is composed of numerous closed 
vesicles containing a yellow fiujd, but its function is not 
understood. 

[The right lung is to be drawn forward and the pleura 
divided where it is reflected from the lung to the wall of 
the thorax, and the parts in the posterior mediastinum 
are to be cleaned. 

The muscular oesophagus will be at once seen, and the 
right pneumo-gastric nerve is to be traced to it a^d to the 
back of the right bronchus. On displacing the oesophagus 
the side of the thoracic aorta will come into view, but it 
will be better seen in the dissection of the left side. 

The vena azygos major will be seen to the right of the 
aorta, find between the two will be found the slender and 
collapsed thoracic-duct. The intercostal vessels will bo 
seen crossing the back of the space, and near the diaphragm 
will be found the splanchnic nerves from the sympathetic 
cord, which is itself outside the mediastinum.] 
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The Posterior Medlastlnunt (Fig. 169) is the inter- 
pleural space behind the pericardium, bounded by the 
vertebrae behind, the pericardium in front, and the reflec- 
tion of the pleura on each side* It contains the trachea, 
oesophagus, and the two pneumo-gastric nerves; the 
thoracic aorta, vena azygos major and thoracic duct; 
and, at the lower part, the great splanchnic nerves. 

The CEsophagrus (Fig. 178, 29 ) is a muscular tube con- 
tinuous with the pharynx. It begins opposite the 5th 
cervical vertebra, and can now be seen to lie to the left 
side of the median line in the anterior triangle. It then 
passes through the superior aperture of the thorax, being 
in relation with the left common carotid artery, and 
reaches the front of the spine, passing behind the arch 
of the aorta and being crossed by the left bronchus. 
It is now seen to pass in front of the thoracic aoria, 
which it crosses very obliquely to reach the left side and 
pass through the oesophageal opening in the diaphragm. 


1. Gasserian ganglion of 5th 

nerve. 

2. Internal carotid artery. 

3. Pharyngeal branch of pneu- 

nio-gastric. 

4. Glos.so-pharyngeal nerve, 

5. Lingual nerve (5th). 

0. Spinal-accessory nerve. 

7. Middle constrictor of 

pharynx. 

8. Internal jugular vein (cut). 

9. Superior laryngeal nerve. 

10. Ganglion of trunk of pneu- 

mo-gastric nerve. 

11. Hypoglossal nerve onhyo- 

glossus. 

12. Ditto communicating -ivith 

eighth and first cervical 
nerve. 

13. External laiyngeal nerve. 

14. Second cervical nerve loop- 

ing with first. 

15. Pharyngeal plexus on in- 

ferior constrictor. 

16. Superior cervical ganglion 

of sympathetic. 

17. Superior cardiac nerve of 


pneumo-gastric 

18. Third cervical nerve. 

1 9. Thyroid body. 

20. Fourth cervical nerve. 

21. 21. Left recurrent laryngeal 

nerve. 

22. Spinal -accessory communi- 

catiiig with cervical nerves. 

23. Trachea. 

24. Middle cervical ganglion of 

sympathetic. 

25. Middle cardiac nerve of 

pneumo-gastric. 

26. Phrenic nerve (cut). 

27. Left carotid artery. 

28. Brachial plexus. 

29. Phrenic nerve (cut). 

30. Inferior cervical ganglion of 

sympathetic. 

31. Pulmonary plexus of pneu- 

mo-gastric. 

32. Thoracic aorta. 

83. CEsophageal plexus. 

34. Vena azygos superior. 

85. Vena azygos minor. 

36. Gan^liated cord of sympa- 
theuc. 
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The (Esophagus consists of two layers of muscular fibres, 
the outer longitudinal and the inner circular, which are 
of the striped variety in the upper part but of the 
unstriped variety in the lower part of the tube. Within 


Fiff. 180. 



the muscular coats are a 
delicate fibrous coat and a 
simple mucous membrane 
with tesselated epithe- 
lium. The long meshes of 
nerve upon the ojsophagus 
are derived from the two 
pneumo-gastrics, and form 
the 'pUxus gulw. 

The Thoracic Duct 
(Fig. 180) is a delicate tube 
about eighteen inches 
long, embedded in loose 
tissue between the aorta 
and the vena azygos ma- 
jor. By cutting away the 
remains of the diaphragm 
carefully it may be traced 
from the recepta^ulum 
chyli ( 12 ) opposite the 
second lumbar vertebra, 
and will be found to pass 
through the aortic opening 
to the right side of the 
aorta. It continues to 
the right of the aorta 
as high as the fourth 
dorsal vertebra, and then 
crosses obliquely to the 
left of the spine behind 
the arch of the aorta, 
and runs along the left 


Fig. 180. — ^The course and termination of the thoracic duct 
(from Wilson). 
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side of the ccsophagiis through the superior aperture 
of the thorax. In the neck the duct reaches as high as 
the sixth cervical vertebra, and then, crossing the left 
vertebral artery and thyroid axis, curves downwards 
in front of the scalenus anticus and phrenic nerve to 
enter the left subclavian vein at its junction with the 
left internal jugular. The duct occasionally passes higher 
in the neck and opens into the jugular at the point where 
some irregular vein joins it. The duct is dilated near its 
termination, and is often double both there and in the 
thorax. It has valves at various points, and by oj^ening 
the subclavian vein a jmir may be found at its entrance 
into the vein, which prevent the reflux of blood into the 
duct. 

Some intercostal lymphatic glaiids may bo found be- 
tween the ribs close to the vertebroo, which open into the 
duct. Gi]so]ihageal and bronchial glands may also be seen 
in connection with the tubes of the same name. 

Tho Vena Axysros MfOoi* (Fig* 178, 37 ) commences in 
one of the lumbar veins and is to bo traced through the 
aortic orifice of the diaphragm. It lies to the right of 
the thoracic duct upon the vertebrso, crossing the right 
intercostal arteries and receiving all the right intercostal 
veins except the first and second. About the level of the 
sixth dorsal vertebra it receives tho vena azygos minor 
passing from the left side behind the aorta, and lastly 


1. Arch of the aorta. 

2. Thoracic aorta. 

3. Abdominal aorta. 

4. Arteria innomiriata, dividing; 

into right carotid and right 
subclavian. 

5. Left carotid. 

6. Left subclavian. 

7. Superior vena cava. 

8. The two venae iiinuminata!. 

9. Junction of tho internal 

jugular and subclavian 
vein at each side. 

10, Vena azygos major, 
n. Vena azygos minor. 

12. Rcceptaculum chyli ; several 


lymphatic trunks are seen 
opening into it. 

13. Thoracic duct, the course of 

the duct behind the arch 
of the aorta and left sub- 
clavian artery is shown by 
a dotted line. 

14. The duct making its turn at 

the root of the neck and 
terminating in the poste- 
rior aspect of the junction 
of the internal jugular and 
subclavian vein. 

15. Termination of the trunk of 

the ductus lymphaticus 
dexter. 
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arches forward over the right bronchus to open into the 
superior vena cava outside the pericardium. 

The Rlirht Pneumo-prastrlc Kerve (Fig. 1*78, 6) has 
been seen to enter the thorax between the subclavian 
artery and light innominate vein (p. 368). It is now seen 
to run backward to the right side of the trachea, along 
which it passes to the bifurcation to form the •posterior 
pulmonary plexus at the back of the right bronchus. The 
nerve then supplies the oesophagus, forming with the 
nerve of the opposite side a plexus of long meshes which 
has been called the plexus gulm. Lastly the right nerve 
reaches the back of the stomach. 

Cardiac brandies from the trunk of the pneumo-gastric 
nerve and from its recurrent laryngeal branch arise in the 
thorax, and the cervical cardiac branches may also bo traced 
out, and will be afterwards seen to join the deep cardiac 
plexus. 

[The left lung is now to be drawn forward and the pleura 
removed in the same manner as on the right side. The 
oesophagus with branches from the left pneumo-gastric 
will be seen near the diaphragm, and upon displacing it 
the thoracic aorta will be brought into view with the left 
splanchnic nerves and vena azygos minor.] 

The Left Pneumo-i^astrlc Nerve (Fig. 179, 31) enters 
the thorax between the left carotid and subclavian ar- 
teries, and passes behind the left innominate vein. It 
then crosses the arch of the aorta, around which it gives 
its remrrent branch (21), and can now be traced to the 
back of the left bronchus, where it breaks up into 
numerous branches to the left lung and, after giving 
branches to the Esophagus which unite with those of the 
opposite side in the plexus ffulce, terminates on the anterior 
surface of the stomach. From the left recurrent branch 
cardiac nerves pass to the deep cardiac plexus. 

The Thoracic Aorta (Fig. 179, 32) is the continuation of 
the arch of the aorta and extends from the lower border 
of the fifth dorsal vertebra to the twelfth dorsal vertebra, 
opposite which it passes through the aortic opening in the 
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diaphragm to become the abdominal aorta. In its course 
it lies at first to the left but afterwards in front of the 
bodies of the vertebrae, crossing the vena azygos minor. 
It is crossed by the root of the left lung and, very ob- 
liquely, by the oesophagus, which overlies it near the 
diaphragm. The artery has the thoracic duct and the 
vena azygos major to its right side, and is closely invested 
by the pleura on the left side. 

Branches, — From the front of the aorta pericardiac, 
hronchial, oesophageal, and mediastinal branches are given 
off which can now be seen. From the back part of the 
aorta the right and left intercostal arteries arise, which 
will be afterwards traced. 

а. The pericardiac branches are irregular. 

б. The bronchial arteries, one or two to each lung, run 
on the posterior surface of each bronchus and supply 
blood to the tissues of the lungs. A bronchial vein 
accompanies each artery ; the right opening into the vena 
azygos major, and the left into the left superior intercostal 
vein. 

c. The oesophageal arteries are four or five small branches 
to the gullet. 

d. The mediastinal are small twigs to the cellular tissue 
and glands of the posterior mediastinum. They anasto- 
mose with the pericardiac and ccsophageal arteries, and 
form part of the sub-pleural mediastinal plexus of Turner. 

[The ascending portion of the arch of the aorta and the 
vensB cav 00 are to be divided, and the trachea cut just 
above the bifurcation. The lungs are then to be removed 
from the chest and kept for subsequent examination. 
The intercostal vessels, the azygos veins, and the gangliated 
cord of the sympathetic with its branches are now to be 
dissected out by removing the pleurco, and opportunity 
may be taken to follow out the thoracic duct if this was 
not done satisfactorily before,] 

The Aortic Intercostal Arteries (Fig. 179) are nine or 
ten in number on each side, and arise from the back part 
of the aorta. They supply the lower intercostal spaces, 
anastomosing with the superior intercostal artery above, 
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and the arteries of the right side are ni^cessarily longer 
than those of the left, owing to the position of the aorta 
to the left side of the median line. The upper arteries 
necessarily ascend to reach their proper intercostal spaces, 
but the lower ones run transversely, passing beneath the 
oesophagus, thoracic duct, vena azygos major, and gangliated 
cord of the sympathetic on the right side ; and beneath 
the vena azygos minor and the gangliated cord of the 
sympathetic on the left side. 

Each artery gives off a posterior branch close to the 
vertebrae, which passes backwards between the transverse 
processes to the muscles of tho back, giving off a small 
spinal branch through the intervertebral foramen to the 
spinal cord and body of each vertebra (Fig. 169). 

The intercostal arteries lie against the external inter- 
costal muscles at first and are only covered by pleura. A 
vein and nerve aro in relation with each artery, the vein 
being highest and the nerve lowest in most of the spaces, 
but tho artery being below the nerve at first in the three 
or four upper spaces. The arteries then disappear be- 
neath the internal intercostals, by the removal of one or 
two of which the vessels and nerves can be traced out. 
The artery soon reaches the lower border of the adjacent 
rib, along the groove in which it runs, being thus pro- 
tected from injury in the operation of paracentesis 
thoracis. Lateral and anterior cutaneous branches are 
given off by both arteries and nerves, which have been 
already seen. 

The Intercostal Veins (Fig. 181) open into the azygos 
vein on each side. The vena azygos major of the right 
side has been already seen. 

The Vena Azygros minor (Fig. 181, i8) commencing in 
the left lumbar veins, pierces tho left crus of the dia- 
phragm and receives the lower intercostal veins of the 
left side ; it has been seen to pass behind the aorta and 
open into the vena azygos major. The upper intercostal 
veins of the left side either open into the superior inJter-^ 
costal vein or form a separate vein (vena azygos minor 
superior) which, communicating with the superior inter- 
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costal vein above, either terminates below in the vena 
azygos minor, or crosses the spine separately to open into 
the vena azygos major. 

The Intercostal Nerves (Fig, 179) are twelve in num- 
ber and, with the exception of the first, accompany the 
intercostal arteries and are distributed to the front and 
sides of the chest. The first nerve gives only a small 
branch to the first intercostal space, and then passes 
through the superior aperture of the thorax to join the 
brachial plexus. 

The Gaiisllated Cord of the Sympathetic (Fig. 178, 
3x) is placed over the heads of the ribs on each side of 
the thorax just outside the posterior mediastinum and 
beneath the pleura, being continuous with the cervical 
portion of the sympathetic, the inferior cervical ganglion 
of which should now bo dissected on the neck of the first 
rib. The thoracic ganglia are generally said to correspond 
to the ribs in number, but there is seldom a distinct 
ganglion for the first rib, it being united with the inferior 
cervical ganglion ; and occasionally two of the lower 
ganglia are united. 

The inferior cervical ganglion has branches of com- 
munication with the two cervical nerves, and gives 
branches upon the vertebral artery and an inferior car- 
diac nei'xc to the deep cardiac plexus (Fig. 179). 

The thoracic ganglia may be divided into two sets, 
upper and lower. From the upper six ganglia communi- 
cating branches are given to the six upper intercostal 
nerves, and to the pulinonaiy and aortic plexuses. From 
the six lower ganglia branches of communication are given 
to the six lower intercostal nerves, and the three 
splanchnic nerves arise. 

Splanchnic Nerves (Fig, 178, 43). — The great splanchnic 
njerve is derived from four ganglia (7th, 8th, 9th, 10th) 
by sei)arate fibres. The nerve runs inwards and thus 
enters the lower part of the mediastinum, and after 
piercing the crus of the diaphragm joins the solar plexus 
in the abdomen. 

The lesser splanchnic nerve is derived from the 10th and 
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Fig. 181. 



11th ganglia, and also 
pierces the crus of the 
diaphragm to join the solar 
or renal plexus. 

The least splayichnic 
nerve is derived from the 
12th ganglion, and goes to 
the renal plexus. It is sel- 
dom found, in which case 
the lesser nerve is con- 
nected with the ganglion. 

The Internal Inter- 
costal Museles (Fig. 179) 
can be seen beneath the 
pleura without any fur- 
ther dissection. Beginning 
at the sternum the mus- 
cles reach as far as the 
angles of the ribs, at 
which points the inter- 
costal vessels and nerves 
lying against the external 
intercostals are visibly. 
The fibres of the internal 
intercostals take a direc- 
tion contrary to that of 
the external intercostal 
muscles, z.e., they run 
forwards and upwards. 

The relation of the parts 


Fig. 181. — Veins of the trunk and neck (from Wilson). 


1. Superior vena cava. 

2. Left vena innominata. 

3. Right vena innominata. 

4. Right subclavian vein. 

5. Internal jugular vein. 

8. External jugular. 

7. Anterior jugular. 

8. Inferior vena cava. 

9. External iliac vein. 
lU. Internal iliac vein. 

11. Common iliac veins. 

12, 12. Lumbar veins. 


13. Right spermatic vein. 

14. Left spermatic vein. 

15. Right renal vein. 

16. Trunk of the hepatic veins. 

17. Vena azygos major. 

18. Vena azygos minor. 

19. A branch of communication 

with the left renal vein. 

20. Termination of the lesser in 

the greater vena azygos. 

21. Left superior intercostal 

vein. 
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passing through tho superior aperture of the thorax can 
be now fully understood, and will be found in the follow- 
ing table and the accompanying diagram taken from nature 
(Fig. 182). 

Fig. 182. 


i 



Left Side. 

7. Internal mammary artery. 

8. Innominate vein. 

9. Phrenic nerve. 

10. Pncumo-gastric nerve. 

11. Recurrent laryngeal nerve. 

12. Cardiac nerves. 

l.S. Left carotid arter 3 '. I 

14. Left subclavian artery. } 

15. Thoracic duct. 

10. Apex of lung and pleura. 

17. Sympathetic. 

18. Superior intercostal artery. 

19. First dorsal nerve. 


M INDIAN Lin'E, 

1. Sterno-h^'oid muscles. 

2. Sierno-thyroid muscles. 

3. Remains of th^’mus glaud. 

4. Trachea. 

5. Gi^sophagus. 

0. Loiigi colli muscles. 


Right Sidic. 

20. Internal mammary artery. 

21. Innominate vein. 

22. Phrenic nerve. 

23. Pneumo-gastric nerve. 

24. Cardiac nerves. 

25. Innominate arterv. 


26. Apex of lung and pleura. 

27. Sympathetic. 

28. Superior intercostal artery. 

29. First dorsal uerve. 
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[The Inugs ■which have been removed and laid aside are 
now to bo dissected, and the structure of the trachea and 
lungs is to be examined.] 

The Trachea is about four inches and a half in length, 
and is convex in front but flattened i)osteriorly, being 
(!oni posed of a series of cartilages, the extremities of 
^ which are connected behind by fibrous and muscular 
tissue. There arc from sixteen to twenty cartilages, each 
measuring about two lines in depth but decreasing in 
depth from above downwards. The last cartilage is peculiar, 
in being cut obliquely on eAch side so as to be adapted 
to the commencement of the bronchi. The cartilages are 
connected together by fibrous tissue, and the first is 
similarly connected to the cricoid cartilage. 

On dissecting away the fibrous tissue at the back 
the trachea together with numerous mucous glands 
involuntary muscular fibres will be seen connecting the 
extremities of the cartilaginous rings, constituting what 
has been termed the trachealis muscle. Within this 
again is an elastic layer closely connected with the 
mucous membrane. 

On looking into the lower end of the trachea a slight 
septum will be seen between the two bronchi but placed 
to the left of the median line, thus favouring the passage 
of foreign bodies into the right bronchus, the orifice of 
which is seen to be larger than that of the left. 

[The trachea and bronchi are to be laid open from 
behind with scissors, and the divisions of the bronchi 
should be followed for a short distance into the substance 
of the lungs.] 

The Luiiffs. — The mucous membrane of the air tubes 
is of a pinkish colour and has ciliated epithelium. 
Numerous mucous glands are* embedded in the submucous 
areolar tissue. 

On tracing the bronchi they will be found to divide 
(for the most part dichotomous] y) again and again, the 
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cartilaginous rings becoming merely plates, and at length 
disappearing, and the air tubes thus becoming eventually 
membranous. The minute bronchial tubes terminate in 
intercellular passages^ in which the mucous membrane is 
covered with squamous epithelium. Opening out of the 
intercellular passages are the air-cells or alveoli, the 
septa between which are formed by reduplications of the 
lining membrane. 

The air-cells collected 
around the extremity of 
each minute bronchial 
tuoo form a lobule^ and 
thesb aggregated together 
form the substance of the 
luiij,, but the air-cells of 
OTiw lobule avo no con- 
with those of 

i, her. 

j"lio pulmonary artery 
std'idi Tides like the bron- 
chus, giving a branch to 
each lobr’e, which ends in a plexus of capillaries distri- 
buted be eaththe mucous membrane of the air-cells and 
their st ca, and also on the walls of the intercellular 
passages ; the capillaries of each lobule being distinct. 

The pulmonary veins convey the arterialized blood from 
the lobules, and correspond to the branches of the 
arteries. They have no valves. 

The bronchial arteries may be traced upon the bron- 
chial tubes for some distance. They supply the substance 
of the lung, and their blood is returned partly by the 


Fig. 183. 



Fig. 183.— A. diagram showing the dilatation of the ultimate 
bronchial tubes into iutereellular passages, and the enlargement of 
the latter near the surface of the lung (from Wilson). 

0 , a. Bronchial tubes. air-cells are seen opening. 

by 6. Intercellular passages, on c, c. Air-cells near the surface of 
the walls of which the the lung. 
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bronchial veins and partly by the pulmonary veins 
(Waters). 

Fbevertebbal Eegion.' 

[The carotid arteries with the jugular veins, and the 
pneumo-gastric and sympathetic nerves are to be divided 
at the level of the top of the sternum, and the trachea 
with the oesophagus is to be severed a little lower down: 
The neck is then to be bent forcibly backward so as to 
make the cut surface of the skull rest upon the table, and 
the oesophagus and trachea with the vessels and nerves 
b^g drawn forcibly upward, the cellular tissue between 
the pharynx and the front of the vertebral column is to 
be cautiously dissected through until the under surface 
of the base of the skull is exposed. The saw is now to be 
applied close behind the mastoid process and an oblique cut 
made, which is to be carried through the whole thickness 
of the temporal bone into the jugular foramen, and pro- 
longed through the remaining portion of the parietal 
bone to the cut which was made in removing the brain. 
A similar cut having been made on the opposite side, a 
broad chisel is to be applied to the basilar process of the 
occipital bone where it is exposed behind the pharynx, 
and it is to be divided. The chisel being again applied on 
each side of the middle line will unite this cut with those 
made by the saw, and the preparation will then be divided 
into two parts ; the anterior part of the skull with the 
pharynx and deep vessels and nerves is to be wrapped up 
for subsequent examination, and the muscles attached to 
the vertebral column with the posterior part of the skull 
are now to be examined.] 

The Scaleni muscles have been seen already in part but 
can now be fully dissected. 

The Scalenus Antlcus (Fig. 184, 2) arim from the 
tubercle on the inner border and upper surface of the first 
rib (scalene tubercle), and ascends to be ins&rted into the 
anterior tubercles of the transverse processes of the 3rd, 
4th, 5th, and 6th cervical vertebrae. The phrenic nerve 
will probably still be found on the anterior surface of the 
muscle, and behind it the brachial nerves emerge and the 
subclavian artery passes. 
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The Scalenus Medlus (Fig. 184, 7 ) lies behind the 
brachial nerves, arising 
from the rough mark- 
ing upon the upper 
surface of the first rib 
behind the groove for 
the subclavian artery. 

It ascends to be insert- 
ed into the posterior 
tubercles of the trans- 
verse processes of the 
lower six cervical ver- 
tebrae. 

The Scalenus Pos- 
ticus (Fig. 184), Which * 
is the smallest of the 
three muscles, arises 
from a rough mark on 
the outer surface of the 
second rib, posterior 
to the attachment of 
the serratus magnus ; 
and is inserted into the posterior tubercles of the trans- 
vei*se processes of the lowest three cervical vertebrae. 

The Hcctus Capitis Antlcus Major (Fig. 184, 1) arises 
from the anterior tubercles of the transverse processes of 
the 3rd, 4th, 5th, and 6 fch cervical vertebrae (thus corre- 
sponding to the insertion of the scalenus anticus), and is 
inserted into the under surface of the basilar process of the 
occipital bone close to the median line. The insertions 

I 

Fig. 184. — Prsevertebral muscles of the neck (from Wilson). 

1. Rectus capitis anticus major. 6. Vertical portion of longus 

2. Scalenus anticus. colli. 

3. Lower oblique part of the 7. Scalenus medius ; behind 

longus colli of the right which is seen the scalenus 

side. posticus. 

4. Rectus capitis anticus minor. 8. Rectus lateralis, left side. 

5. Upper oblique portion of the 9, One of the intertransversales. 

longus colli. 
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of this and the following muscles are very generally 
damaged by the division of the base of the skull. 

The Rectus Capitis Antlcus Minor (Fig. 184, 4) is 
beneath the preceding muscle, which must be turned 
aside to show it. It arises from the front of the lateral 
mass of the atlas and partly from its transverse process, 
and ascends obliquely inward to bo inserted into the 
under surface of the basilar process of the occipital bone, 
posterior to and further from the median line than the 
rectus major. 

The Rectus Capitis Lateralis (Fig. 184, 8) is now 
exposed although not a prevertebral muscle. It arises 
from the upper surface of the transverse process of the 
atlas, and is inserted into the under surface of the 
jugular process of the occipital bone. 

The Lonirus Colli (Fig. 184) lies on the front of the 
cervical vertebra), and is most conveniently divided into 
three portions, two oblique and one vertical. 

The inferior ohliqm portion (3) arises from the bodies 
of the 1st and 2nd dorsal vertebrso, and passes obliquely 
upward to be inserted into the transverse processes of 
the 5th and 6th cervical vertebrae. 

The superior oblique portion (5) arises from the anterior 
tubercles of the transverse processes of the 3rd, 4th, and 
5th cervical vertebra), and passes upward and outward 
to be inserted into the anterior tubercle of the atlas. 

The vertical portion (6) arises from the bodies of the 
three lower cervical and three upper dorsal vertebra), and 
is inserted into the bodies of the 2nd, 3rd, and 4th cervical 
vertebra). 

All the prevertebral muscles draw forward the upper 
part of the vertebral column or bow the head, when acting 
symmetrically ; or when the muscle of one side acts alone 
it draws the spine to that side. The scalcni muscles, 
when the vertebra) are fixed, act upon the ribs and raise 
them, thus being extraordinary muscles of inspiration. 

The smidl IrUertransverse muscles may be seen between 
the transverse processes. The anterior ones pass between 
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the anterior tubercles of the transverse processes, and the 
posterior ones have been already seen in the dissection of 
the back. Between them the anterior divisions of the 
cervical nerves appear. 

The Vertebral Artery will be seen between the scalenus 
anticiis and the longus colli muscles, and may bo more 
conveniently traced through the foramina in the trans- 
verse processes than at an earlier period (v. p. 43*2). 

Dissection op the Pharynx. 

Before dissecting the anterior half of the sk\ill with the 
pharynx, the dissector should examine the fauces and 
upper part c'f the pharynx from the mouth. Tlic st>ft 
palate with the uvula in the median line will be readily 
recognized, and passing from the soft palate on each side- 
will be seen the* two pillars of the fauces w^ith the tonsil 
between them. The anterior pillar extends from the sofr, 
palate to the tongue, being vortical in direction and 
formed by tlie palato-glossus muscle. The posterior 
pillar j)a^ses oblnpioly backwards and is lost in the 
pharynx, being formed by the palato-pharyngeus inusch*. 
The tonsil is generally much shrunken in a subject which 
has arrived at this stage of dissection. 

[The ])lia]'ynx and upper part of the ccsophagus are to 
be carefully distended with cotlon-w^ool or tow, and the 
preparation being placed with the face downwards, is to be 
secured over a small block w'ith hooks, one set of which 
sliouhl draw the (esophagus down and keep the pharynx 
tense. The vessels and nerves at the back of the pharynx 
are to be examined before the iniiscuiar bag itself is 
dissected.] 

The vessels and nerves now to be examined have all 
been seen in part in previous dissections, and then from 
either the front or the side. They are now all seen from 
behind, and this must be borne in mind thorouglily, or will 
lead to misconception of the description. The section of 
the base of the skull is seldom precisely similar on the 
two sides and it will generally be found advisable 
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therefore to trace the parts first brought into view on 
one side, and the carotid artery, etc., on the other, as in the 
illustration (Fig. 185). 

The Sympathetic Kerve (Fig. 185) with its superior 
and middle cervical ganglia is at once exposed, and some 
of its branches may be very conveniently traced. 



Fiff. I.S5 — Difiscction of the pharynx with the c.irotid vessels and 
the eifrhth, ninth, and .sympathetic nerves (drawn by J. T. Gray). 


1. Fibrous bap: of pharynx. 

‘2, 2. Glosso-pharyngeal nerve. 
3. Posterior belly of digastric, 
'i, 4. Pnciimo-gastric nerve, 

5. Splenius capitis. 

<>. Spinal-accessory nerve. 

7. Superior constrictor of pha- 

rynx. 

8. Internal jugular vein. 

*X Ascending pharyngeal 

artery. 

10. Hypoglossal nerve. 

1 1. Stylo-pharyngeu.s. 

12. Superior ganglion of sym- 

pathetic. 


13. Stemo- mastoid. 

14. Pharyngeal branch of 

pueumo-gostric. 

15. Middle constrictor of pha- 

rynx. 

16. Superior laryngeal nerve. 

17. Common carotid ai-tery. 

18. Middle ganglion of sym- 

pathetic. 

10. Inferior constrictor of pha- 
rynx. 

20. Cnrdiac nerves. 

21. (Esophagus. 

22. Hecurreut laryngealnerve. 
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Tho Superior cervical ganglion (12) is fusiform and 
nearly an inch in length. It lies behind the internal 
carotid artery, and has small branches of communication 
with the following cranial nerves — the glosso-pharyngeal, 
tho pneumo-gastric, and the hypoglossal. The branches of 
communication with the cervical nerves have been already 
seen (p. 370). The branches of distribution are, (1) the 
nervi mollcs distributed upon the external carotid artery 
and its branches ; (2) the pharyngeal branch which can 
now be traced to the pharynx, where it enters into tho 
formation of the pharyngeal plexus; (3) the laryngeal 
branch to the superior laryngeal nerve ; (4) the superior 
cardiac nerve which has been already seen. 

The Middle cervical ganglion (18) is of small size, and 
gives off (1) thyroid branches \ipon the inferior thyroid 
artery and (2) the middle cardiac nerve. 

The iVlnth or Hypoirlossal Nerve (Fig. 185, 10) is 
necessarily cut off at the anterior condyloid foramen in 
making the dissection^ and should therefore be traced 
from below, where it will be found in relation with the 
occipital artery. The nerve is at first posterior to the 
internal carotid artery and jugular vein, and then passes 
between them, and also between the pneumo-gastric and 
spinal-accessory nerves,' with the former of which it has 
a conftnunication, as well as with the superior cervical 
ganglion of the sympathetic. A small branch connected 
with the ninth nerve at one end and loose at the other 
is the couimunicating branch from the first and second 
cervical nerves (Fig. 186, 19). 

The Jugular Yefn (Fig. 185, 8) commences outside 
the skull by the junction of the lateral sinus with the 
inferior petrosal sinus. Its course in the neck has been 
already seen, and it should now be divided close to tho 
skull and removed. 

The Splnal-aiccessoTy Nerve (Fig. 185, 6) emerges 
from the foramen jugulare, where it is closely connected 
with the pneumo-gastric nerve, and may be traced to the 
deep surface of the sterno-mastoid muscle. 

The^Pneumo-ffastrlc Nerve (Fig. 185, 4) leaves the) 
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foramen jugulare in the same sheath as the spinal'acces* 
sory nerve, with which it has communicating branches. 

Two ganglia are 
Fig. 186. found upon the 



pneumo-gastric 
nerve, viz., the su- 
perior or ganglion 
of the root, and the 
inferior or ganglion 
of the trunk. 

The ganglion of 
the root is very 
small and is placed 
in the jugular fora- 
men. It has minute 
branches of com- 
munication with 
the glosso-pharyn- 
geal, spinal-acces- 
sory, sympathetic, 
and seventh nerves. 
The communica- 
tion with the lat- 
ter is through a 
minute auricular 
branch which en- 
ters a hole near the 
root of the styloid 
process and passes 
through the tem- 
poral bone to the 
pinna (Fig. 186, 17). 

The ganglion of 
the trunk is nearly 
an inch long and 
of a pink colour, 
and has branches 
of communication 


with the hypoglossal, the sympathetic, and the loop of 
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the first and second cervical nerves. It gives off the 
following branches : — 

(1) . The 'pharyngeal hrancli of the pnevmo-gastric ( 14 ), 
which receives a coramimicating branch from tho sjnnal- 
acccssory nerve and then passes in front of (or sometimes 
behind) tho internal carotid artery to the pharynx, where 
it assists in forming the pharyngeal plexus upon tho 
middle constrictor muscle (Fig. 186, 21 ). 

( 2 ) . The superior laryngeal nerve ( 16 ), which takes an 
obli(iue course behind tho internal carotid to the larynx, 
where it has been already seen to give off the external 
laryngeal branch and then to pierce the thyro-hyoid 
membrane (Fig. 186, 22 ). 

The Crlosso-pharyiiffeal Nerve (Fig. 185, 2 ) lies in a 
little special notch in the lower border of the petrous 
bone as it leaves the jugular foramen, being thus isolated 
from tho remainder of tho eighth nerve. It then passes 
forw’ard over the internal carotid artery and reaches tho 
stylo-pharyngeus muscle, at the lower border of which 
it has already been seen in the submaxillary region and 
has been traced to the tongue (p. 407). 


JJig. 186. — Diagram of the eighth, ninth and sympathetic nerves 
(from Ilir.schfcld and Lcveilld). 


1. Facial nerve. 

2. Ciloflso-pharyngeal nerve 

with its petrous ganglion. 

3. Pneuino-gastrie nerve. 

4. Spinal-accessory nerve. 

6. Hypoglossal nerve. 

6. Superior cervical ganglion 

of sympathetic. 

7. Loop between 1st and 2nd 

cervical nerves. 

8. Carotid branch of sym- 

pathetic. 

9. Tympanic nerve (Jacobson). 

10. Its branch to carotid plexus. 

11. Its branch to Eustachian 

tube. 

12. Its branch to fenestra ovalis. 

13. Its branch to fenestra ro- 

tunda. 

14. Its union with small super- 

ficial petrosal nerve. 


15. Its union with large super- 

ficial petrosal nerve. 

16. Otic ganglion. 

17. Auricular nerve of pneumn- 

gastric. 

18. Junction of pneunio-gastric 

with spinal -accessory. 

19. Junction of 9th nerve and 

Ist cervical nerve. 

20. Junction of masUiid branch 

of spinal 'accessory and 2nd 
cervical nerve. 

21. Pharyngeal plexus. 

22. Superior laryngeal nerve. 

23. External laryngeal nerve. 

24. Middle cervical ganglion of 

sympathetic. 

25. Junction of digastric nerve 

(7th) with gloBSsO-phur- 
yngeal. 
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It presents two small ganglia, one at the upper part of 
the foramen, the mperityr or jugular ganglion which is of 
very small size, and the other at the lower part of the 
foramen which is larger and is called the inferior or 
petrous ganglion or ganglion of Andersch (Fig. 186, 2). 

The upper ganglion involves only some of the 
fibres of the nerve, but they all pass through the lower 
ganglion. * 

The lower ganglion has branches of communication 
with the pneiimo-gastric nerve, one going to its superior 
ganglion and another to the auricular nerve ; also with the 
superior ganglion of the sympathetic ; and with the facial 
nerve by a branch which pierces the posterior belly of 
the digastric (Fig. 186, 25). 

The glosso-pharyngeal nerve gives off the following 
l)raiiches in its course to the tongue : — 

(1) . Carotid branches which join the sympathetic plexus 
on that vessel and communicate with the pharyngeal 
branch of the pneumo-gastric. 

(2) k Muscular branches to the stylo-pharyngeus. 

(3) . Pharyngeal branches which assist in forming the 
pharyngeal plexus. 

(4) . Tonsillitic branches to the tonsils and the soft palate. 

[By cautiously cutting away the temporal bone with 
th^ bone-forceps the dissector may, in a favourable subject, 
sec some of the branches of Jacobson’s nerve.] 

The Tympanic branch of the glossso-pharyngeal nerve 
(Jacobson’s nerve) (Fig. 186, 9) arises from the petrous 
ganglion, and enters an aperture in the ridge of bone 
between the carotid foramen and the jugular fossa. It 
pierces the floor of the tympanum and grooves the 
promontory on its inner wall, giving branches to the 
fenestra ovalis, the fenestra rotunda, and the lining 
membrane of the tympanum and Eustachian tubes. 

The communicating branches of Jacobson’s nerve are 
three in number ; one joining the carotid plexus in the 
carotid canal (10) ; the second joining the great super- 
ficial petrosal nerve (15} ; and the third running through 
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tbe temporal bone to end in the otic ganglion as the 
small superficial petrosal nerve of Arnold ( 14 ) (^Y^ealso 
Fig. 190). 

Opportunity may be taken at this point to examine the 
ossicles of the tympanum (p. 483). 

The Pliarynseal Plexus (Figs. 186 and 186) is to bo 
found upon the middle and inferior constrictors of the 
pharynx, both of which it supplies. The branches 
forming the plexus are derived from the nerves which 
have been examined, viz. the glosso-pharyiigeal, the 
pneumo-gastric (pharyngeal and superior laryngeal 
branches), and the sympathetic. 

[In all probability the carotid canal in the temporal 
bone will have been opened on one side in making the 
section of the skull, but if not, this may now bo done with 
the bone-forceps.] 

• 

The Internal Carotid Artery (Fig. 185) has been 
already seen from the front in the dissection of the neck, 
and is now seen from behind. It ascends by the side of 
the jjharynx, being separated from it, however, by the 
ascending pharyngeal branch of the external carotid 
artery. Behind the artery is the trunk of the sympathetic, 
and crossing its posterior aspect is the superior laryngeal 
nerve of the pneumo-gastric. In front of it is the styloid 
process with the stylo-glossus and stylo-pharyngeus 
muscles, and the glosso-pharyngeal nerve ; and to the outer 
aide the pneumo-gastric nerve with the jugular vein. The 
danger of the close proximity of the carotid to the pharynx 
has been exaggerated, since (as will be afterwards seen) 
any ordinary incision may be made in tho tonsils or buck 
of the pharynx without any risk of injuring tho vessel, 
which lies quite to the side. 

The carotid takes a tortuous course in the temporal 
bone and cranium, making two sigmoid turns, one, the 
longer, in the petrous bone, and the other by the side of 
the sella turcica. In this part of its course it is more or 
less surrounded by a plexus of nerves derived principally 
from the sympathetic. 
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The Aaccndliis Pharynffeal Artery (Fig. 185, 9) is one 
of the ascending branches of the external carotid artery. 
It arises near the bifurcation of the common carotid, and 
ascends by the side of the pharynx, and to the inner side 
of the internal carotid artery, to the base of the skull. It 
gives branches to the prevertebral muscles, anastomosing 
with the ascending cervical artery, and divides into 
meningeal and pharyngeal branches. 

The meningeal branches are very small, and enter the 
skull by the foramen lacerum medium and the foramen 
jugulare, to supply the dura mater. 

pharyngeal branches supply the pharynx and turn 
over the upper border of the superior constrictor to 
supply the palate ; they anastomose with the inferior 
palatine branch of the facial artery. 

The ascending pharyngeal vein opens into the internal 
jugular. ^ 

[The constrictor muscles of the pharynx are to bo 
cleaned in the direction of their fibres, beginning at the 
lower border of the inferior constrictor. In order to see 
the origin of the superior constrictor, it will bq necessary 
to remove the internal pterygoid on one side. The phar- 
yngeal plexus must necessarily be destroyed in the course 
of the dissection, but the superior and inferior laryngeal 
and the glosso-pharyngeal nerves are to be preserved.] 

The Inferior Constrictor (Fig. 187, 9) is the most 
superficial of the throe muscles of the pharynx, the upper 
oblique border overlapping the middle constrictor, and the 
lower straight border being continuous with the oesopha- 
gus. It arises from the side of the cricoid cartilage in front 
of the articular facet, and from the ala of the thyroid 
cartilage behind the oblique line. All the fibres are inserted 
into the median raph6. The recurrent laryngeal nerve 
passes beueatli the lower border of the inferior constrictor, 
and the superior laryngeal nerve and artery intervene 
between it and the middle constrictor. 

The Middle Constrictor (Fig. 187, 10) is a fan-shaped 
muscle which with its fellow of the opposite side forms a 
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trapezium in the median line. It anses from the upper 
surface of the groat cornu of the hyoid bone, from the 
lesser cornu, and from the stylo-hyoid ligament; and its 
fibres ascejid and descend obliquely to be inserted into the 
median rai)hc of the pharynx. 

The middle con- 
strictor is ove. lapped 
by the inferior con- 
strictor, and itself 
covers the superior 
constrictor in part. It 
is separated from the 
inferior constrictor by 
the superior laryngeal 
nerve, and from the 
superior constrictor by 
the stylo-pharyngeus 
muscle and glosso- 
pharyngeal nerve. 

The Sluiierlor Con- 
strictor (Fig. 187, ii) 
arises from the lower 
third of the internal 
pterygoid plate and from the hamular process of the 
sphenoid bone ; from the pterygo-maxillary ligament 
opposite the attachment of the buccinator ; from the 
inner surface of the lower jaw above the posterior ex- 
tremity of the rnylo-hyoid ridge, and slightly from 
tlio side of the tongue. The fibres curve backward, 
leaving an interval between the muscle and the base 
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Fig. 187.— Side view of tlie rausdes of the pharynx (from Wilson). 


1. Tradiea. 

2. Cricoid cartilage. 

3. C’rico -thyroid membrane. 

4. 'I'hyroid cartilage. 

o. Tliyro-hyoid membrane. 
a. Os hyoides. 

7. Stylo -hyoid ligament. 

8. (Esophagus. 

9. Inrerior constrictor. 

10. Middle constrictor. 


11. Superior constrictor. 

12. Stvlo-pharyngfus, pasdng 

down between the superior 
and middle constrictor. 

13. Fibrous bag of the pharynx 

seen above the corislriclor. 

14. Pterygo-imixillary ligaineut. 

15. Buccinator. 

16. Orbicularis ori><. 

17. Mylo-hyoidcus. 
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of the skull in which the fibrous bag of the pharynx 
is visible, and are inserted into the median raph4, being 
overlapped at the lower part by the middle constrictor. 
Distinct tendinous fibres may occasionally be traced to 
the tubercle on the under surface of the basilar process 
to which the fibrous bag of the pharynx is attached. The 
superior constrictor is separated from the middle con- 
strictor by the stylo-pharyngeus muscle and glosso- 
pharyngeal nerve. Above its upper curved border the 
ascending pharyngeal artery sends a branch to the palate 
together with a branch of the inferior palatine artery, and 
the levator pulati muscle and the Eustachian tube cross 
obliquely inward beneath the fibrous bag. 

The three constrictors are supplied by tho pharyngeal 
plexus of nerves ; the superior has also branches from the 
glosso-j)haryngeal, and the inferior from the external 
laryngeal nerve. 

The SItylo-pliaryiigeiis Hiiscle (Fig. 187, 12 ) has 
already been seen at its origin, and can now be followed to 
its insertion by dividing some of the fibres of the middle 
constrictor. It arises from the root of the styloid 
j)roccss of the temporal bone, and passes between the 
superior and middle constrictors to be inserted into the 
bag of the pharynx and into the posterior border of the thy- . 
roid cartilage. It is supplied by the glosso-pharyngeal nerve. 

The Fibrous hag of the Vharynx is very thin at tho 
lower part where it lies between the muscular fibres and 
the mucous membrane, but above the border of the su- 
perior constrictor it is much stronger, and is expanded 
Irom side to side, covering in the Eustachian tubes and 
the levatores palati muscles. At the base of the skull 
it is attached to the basilar process of the occipital bone, 
to the Eustachian tube, and to the under surface of the 
petrous portion of the temporal bone ; and is carried 
forwards to the root of the pterygoid process and the 
internal pterygoid plate of the sphenoid bone, becoming 
continuous with the pterygo-maxillary ligament. 

[The pharynx is to be opened from behind by an 
incision in the median line from the basilar process to the 
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commencement of the oDsophagus. The fibrous bag is to 
be detached from the occipital bone ou each side and held 
widely open with hooks, and the whole of the cotton wool 
is to be removed from the interior of the pharynx.] 

The Interior of the Pharynx (Fig. 183) presents seven 
openings in the following 
order from above down- 
wards; (1 and 2) the two 
posterior nares separated by 
the voruer ; (3 and 4) the two 
Eustachian tubes ; (5) the 
isthmus faucium or opening 
of the ihouth ; (6) tlio su- 
perior aperture of the larynx 
guarded by the epiglottis; 
and (7) the opening into the 
msopliagus. 

The soft palate or velum 
pendulum palati (5) inter- 
venes between the nose and 
the mouth, and consists of a 
til^rous membrane which is 
attached to the palate bones 
and is strengthened by expansions from the several muscles 
of the palate ; it is covered by mucous membrane, which is 
ciliated ou the upper but not on the lower surface. The 
centre of its free border is prolonged into the uvula, and 
on each side will bo seen the two folds called the pillars of 
the fauces^ formed by raucous membrane reflected upon 
the palato-glossi and palato-pharyngei muscles. 

The mucous membrane of the pharynx is continuous 

Fig. 188. — Pharynx laid open from behind (from Wilson). 

1. Section of base of skull. 7. Anterior pillar of fauces. 

2, 2. Walls of pharynx drawn 8. Base of tongue. 

aside. 9, Epiglottis. 

3, 3. Posterior nares separated 10. Aperture of larynx. 

by the vomer. 11. Back of larynx. 

4. Right P^ustachian tube. 12. Opening of oesophagus. 

5. Soft palate. 13. Gssopbagus. 

6, 6. Posterior pillars of fauces. 14. Trachea. 

H H 


Fig. 188. 
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with both that of the nose and of the mouth, and its 
epithelium varies in different situations, being squamous 
throughout the canal below the level of the palate, but 
columnar and ciliated above that point. 

This is the best opportunity for studying the Process 
of Deglutition. The food having been duly masticated 
and insalivated, the mouth is closed in order that the lower 
jaw may afford a fixed point from which the muscles of 
the tongue may act. The bolus of food is then carried 
back to the fauces by the movement of the tongue, and is 
there grasped by the pillars of the fauces and prevented 
from returning. The pharynx is now raised by the stylo- 
pharyngoi muscles and is at the same time widened 
to receive the food, which is prevented from ascending 
into the nares by the raising and tension of the soft palate, 
due to the action of the levator and circumfiexus palati of 
both sides. The constrictors, by their successive contrac- 
tion from above downwards, next force the food towards 
the oesophagus. At the same moment the larynx is 
raised by the action of the elevators of the hyoid bone, 
and the ai^erture of the larynx is compressed against the 
epiglottis and the base of the tongue ; and by this means 
the food is prevented from entering the windpipe. An 
additional security is provided by the epiglottis, which 
when healtliy is folded down over the aperture of the 
larynx by the passage of the food ; but that the epiglottis 
is not essential is shown by cases in which the cartilage 
has been destroyed by \ilceration, the process of degluti- 
tion still remaining perfect. Lastly the contraction of the 
(Esophagus carries the food down to the stomach. 

The Palate. 

[The soft palate is to be stretched by inserting a hook 
into the uvula, and the mucous membrane is to be removed 
from the upper surface of the palate and the neighbour- 
ing bones, so as to expose the muscles above the palate and 
the Eustachian tube. The levator palati will bo found 
passing obliquely inwards, the azygos uvulae in the median 
line of the palate, and the tensor palati can bo best seen 
by dividing the levator and detaching the fibres of the 
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superior constrictor from the hamular process, when 
the muscle will be found upon the internal pterygoid 
plate.] 

The Lerator Palatl Mollis (Fig. 189, 5 ) arises from the 
under surface of the apex of the petrous portion of the tem- 
poral bone and from the under surface of the Eustachian 
tube. The muscle passes inward above the border of the 
superior constrictor muscle, and is inserted into the soft 


Fig. 189. 



Fig. 189.— Muscles of the palate (drawn by J. T. Gray). 


1. Septum narium. 

2. Eustachian tube. 

3. Pterygoideus extemus. 

4. Pterygoideus interims. 

5. Levator palati mollis. 
G. CircumflexuB palati. 

7. Superior constrictor of 

pharynx. 

8. Azygos uvula. 


9. I’alato-pharyngeus. 

10. Stylo-pharyngeus. 

11. Middle constrictor of 

pharjmx. 

12. Palato-phaiymgeus (cut). 

13. Inferior constrictor of 

pharynx. 

14. Oesophagus. 


468 


THE PALATE. 


palate hy a broad expansion which meets that of its 
fellow-muscle in the median lino. 

Tilt* Circumflex us or Tensor Palatl (Fig. 189, 6) arises 
from the scaphoid fossa at the root of the internal ptery- 
goid plate and slightly from the under surface of the wing 
of the sjdienoid ; also from the outer surface of the Eusta- 
chian tube. The tendon descends vertically to wind round 
the hamular process of the sphenoid bone, where it is 
lubricated by a minute bursa, and then takes a horizontal 
direction to the soft palate. It is inserted into the palate 
by an expansion beneath the levator, and also into the 
traii'^verso ridge on the under surface of the palate bone. 

Tiie Axytfiis Uvulas (Fig. 189, 8) consists of two small 
muscular slips placed parallel to and on each side of tho 
median line. It arises from the posterior iia.sal spine of 
the palate bone, and is inserted into tho uvula. 

The levator jialati raises the soft palate, and the circiim- 
flexus makes it tense on each occasion of swallowing. 
Tho azygos uvulm can have but a slight and unimportant 
action upon the uvula. The levator palati and azygos 
uvulas are supplied by palatine branches from the spheno- 
palatine (Meekers) ganglion ; the tensor palati receives a 
branch from the otic ganglion, 

flurffcry. — The muscles above the palate, and especially 
the levator palati, are of interest surgically in relation to 
the operation of staphyloraphy, or that for closure of a 
congenital fissure of the palate. Sir W. Fergusson has 
clearly shown that the two segments of a fissured soft 
palate are drawn asunder by the levatores palati on every 
occasion of swallowing, and lie therefore proposed and 
carried out the division of these muscles, by means of a 
knife consisting of a lancet-shaped blade set at right angles 
to the handle, which is passed through the fissure. 

Opportunity is to be taken, before the pillars of the 
fauces are dissected, to observe the important surgical 
fact that a bistoury, if made to transfix the tonsil from 
before backwards, will pass internally to the carotid artery, 
unless the point of the instrument is directed purposely 
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to one sidoi in which case it would be possible to injure 
this important vessel. 

The Eiistachlan Tube (Fig. 189, 2 ) is the communica- 
tion between the pharynx and the tympanum or middle 
ear. The osseous portion of the canal is in the temporal 
bone, but the cartilaginous portion is now seen to be 
nearly an inch in length and to terminate in a broad 
trumpet-shaped extremity. The cartilage of which the 
tube is formed is triangidar in shape and is doubled upon 
itself, the deficiency at the lower part being completed by 
fibrous tissue. In the recent condition the thick mucous 
membrane converts the opening into a mere vertical slit, 
which is generally closed, but during the process of de- 
glutition is opened by the action of the circumflexus 
palati muscle, and thus the equilibrium of the air in the 
tympanum is maintained. 

[The palate is to be drawn up so as to put the pillars of 
the fauces on the stretch as much as possible, and the 
mucous mendDrane is to be removed to expose the palato- 
glossus and palato-pharyngeus muscles.] 

The Palato-fflossus is placed in front of the tonsil and 
is very small and indistinct. The muscle arises from the 
middle line of the soft palate in common with its fellow, 
and descends to the side of the tongue, where it is inserted^ 
joining the fibres of the stylo-glossus and hyo-glossus 
muscles. 

The Palato-pharyngeus (Fig. 389, 9 ) is larger than tlie 
palato-glossus, and is placed behind the tonsil. It anses 
in the palate by two slips which are separated by the 
levator palati muscle, and the fibres of which meet those 
of the opposite muscle in the median line. The muscle 
passes obliquely downwards to the pharynx to be inserted 
into the posterior border of the thyroid cartilage with the 
stylo-pharyngeus, and to be lost in the wall of the pharynx 
itself. 

The palato-glossus mmscle is the constrictor of the 
fauces and grasps the bolus of food when it has passed out 
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of the mouth, thus preventing its return. Both it and 
the palato-pharyngeus are supplied by branches from 
Meckel’s ganglion. 

The Amygdala or Tonsil is placed between the palato- 
glossus aud palato-pharyngeus muscles and is usually 
much shrunken after death. It consists of a number of 
mucous follicles collected together, the orifices of which 
may bo seen on the internal surface. The outside of the 
tonsil is in close relation with the superior constrictor of 
the pharynx and with the ascending pharyngeal artery. 
It is to be lioticed that it is anatomically impossible for 
any enlargement of the tonsil to obstruct the Eustachian 
tube and thus produce deafness. 

[The tongue and the larynx are to be detached by 
dividing all the structures between them and the palate, 
and are to be carefully preserved for subsequent examina- 
tion. By inverting the skull the hard palate will then be 
brought into view.] 

The Hard Palate (Fig. 191, 7) is continuous with the 
soft palate, but its mucous membrane is much more 
dense, being inseparably imited in great part with the 
periosteum of the maxillary and palate bones. The 
raucous membrane presents a median ridge indicative of 
the congenital division of the parts, and is thrown into 
more or le.^'S transverse folds near the anterior part where 
it is prolonged on to the gums. IRumerous mucous glands 
lie immediately beneath the mucous membrane and open 
upon its surface. 

The (Fig. 190) are composed of dense fibrous 

tissue inseparably united with the periosteum of the 
alveolus, and covered by the mucous membrane of tho 
mouth which is prolonged into the sockets of the teeth, 
where it becomes continuous with the peridental mem- 
brane covering them. 

The Teeth (Fig. 190) of the upper jaw are 16 in 
number, viz., 4 incisors, 2 canines, 4 bicuspids, and 6 
molars, the most posterior molars being the derUea 
sapientiiv or wisdom teeth. Each tooth consists of a 
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crown, a neck, and a fang, and upon extracting a molar 
tooth it will be found to have three fangs, two being on 
the outer and one on the inner side. 

The teeth of the lower jaw correspond in number to 
those of the upper jaw, but have beeu necessarily inter- 


Fig. 190. 



fered with in the progress of the dissection. The lower 
molar teeth differ from those of the upper jaw in pre- 
senting only two fangs. 

The £ilps (Fig. 190) are formed externally by skin, and 
internally by mucous membrane, which is reflected on to 
them from the gums ; and between the two are the fibres 
of tho orbicularis oris with some cellular tissue and 
mucous glands and the coronary arteries. Tho fold of 


Fig. 190. — Dissection of the superior maxillary nerve and MeckePa 
ganglion (from Hirschfeld and Leveille). 


1. Superior maxillary nerve. 

2. Posterior dental nerves. 

3. Inner wall of orbit. 

4. Orbital branch (cut), 

.5. Anterior dental nerve. 

G. Meckel’s ganglion. 

7. Vidian nerve, 

8. Sixth nerve. 

9. Carotid branch of Vidikn. 

10. Superficial petrosal nerve. 


11. Carotid plexus of sympa- 

thetic. 

12. Lesser petrosal nerve. 

13. Superficial cervical ganglion. 

14. Facial nerve. 

16. Internal jugular vein. 

16. Chorda tympani. 

17. Glosso-pharyngeal nerve. 

19. Jacobson’s nerve. 
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mucons membrane connecting each lip with the alveolus 
in the median lino is called the frmnum lahii^ and is more 
prominent in the upper than in the lower lip. 

The Superior Maxillary Nerve, 

[Tlio skull being placed with the base downwards, a cut 
with the chisel is to be carried in a straight line from the 
sphenoidal fissure to the foramen ovale. The side of the 
skull is then to be sawn through at right angles to the 
first incision, meeting it at the foramen ovale, and 
the piece of bone is to be removed. The remains of 
the malar bone are next to be removed by sawing into the 
spheiio- maxillary fissure externally to the infra- orbital 
canal ; and with the bone-forceps any remaining bone is 
then to be taken away, so as to expose the whole extent of 
the superior maxillary nerve.] 

The Superior maxillary Merve (Fig. 190, i) (second 
division of the 5th) leaves the cranium at the foramen 
rotundnm, and, having crossed the spheno-maxillary fossa, 
enters the infra-orbital canal and appears on the face at 
the infra-orbital foramen. It gives off* the following 
branches t — 

1. Orbital branch ( 4 ) which enters the orbit by the 
spheno-maxillary fissure and divides into two branches 
(malar and temporal), which have been seen in the dis- 
section of the face and scalp. 

2 . is pile rro- palatine branches (6) which descend to 
Meekers ganglion placed opposite the spheno-palatine 
foramen, and will be afterwards dissected. 

3. Posterior dental branches ( 2 ) which supply the gums, 
and outer the canals on the posterior aspect of the upper 
jaw to supply the molar and bicuspid teeth and to com- 
municate with the anterior dental nerve. 

4. Anterior denial branch ( 5 ) which arises from the 
nerve in the infra-orbital canal and can only be seen by 
laying the canal open. It descends in a special canal in 
the wall of the antrum to the incisor and canine teeth, 
and has a communication with the posterior dental nerve. 

rhe branches of the dental nerves can only be traced 
to the teeth by removing the outer plate of the alveolus 
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but the expenditure of time and trouble necessary for 
this will not be repaid by the results. 

The facial branches of the superior maxillary nerve 
have been seen in the dissection of the face (p. 387). 

The liifra-orbltal Artery accompanies the superior 
maxillary nerve. It is the terminal branch of the internal 
maxillary artery and gives a branch to the orbit, and an 
anterior dental branch which accompanies the anterior 
dental nerve to the teeth. 

The infra-orbital vein communicates with the facial 
vein and ends in the internal maxillary vein. 

The Cavity op the Nose. 

[In making a section of the nasal cavities it will be 
found tp be almost impossible to preserve the septum 
and the turbinate bones of both sides uninjured, and the 
better plan therefore is to preserve the septum carefully 
at the expense of the turbinate bones of one side, and 
afterwards to remove it so as to obtain a good view of the 
turbinate bones and meatuses of the nose on the opposite 
side. The saw being placed on one side of the septum 
and parallel to it, i.s to be carried through the cribriform 
plate of the ethmoid bone and the palatine processes of 
the maxillary and palate bones, and the soft palate having 
been detached, the skull will be divided into two portions, 
one of which can be used for the examination of the nose, 
and the other for the dissection of Meekers ganglion, 
etc.] 

The Septum Narliim (Fig. 192, i) is a vertical plate, 
which upon removal of the mucous membrane will be 
found to be partly bony and partly cartilaginous. The 
bones entering into its formation are the following the 
crest of the nasal bone, the nasal spine of the frontal bone, 
the large perpendicular plate of the ethmoid bone, the 
vomer, a part of the rostrum of the sphenoid bone, and 
the crests of the maxillary and palate bones upon which 
the vomer rests below. The cartilage of ike septum is 
triangular in shape and hts into the interval between 
the vertical plate of the ethmoid and the vomer, but it 
not unfrequently extends backwards for a considerable 
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distance between those bones when they are not so fully 
developed as usual. 

The whole septum may bo bent considerably to one 
side as the result of congenital malformation or of 
violence, and the cartilage may be perforated either 
congenitally or from disease. The vomer presents an 
oblique groove for the naso-palatine nerve, which will be 
afterwards seen upon the opposite side of the bone, 

[The septum is to be removed piecemeal with the bone- 
forceps, so as to leave the mucous membrane on the 
opposite side untouched. The naso-palatine nerve and 
artery, and some branches of the olfactory nerve at the 
upper part of the membrane, may be seen if putrefaction 
is not too far advanced. The mucous membrane is then 
to l)G detached below and turned up, when the nasal 
cavity will be exposed.] 

'fhe Nasal Fossa (Fig. 10 1) is a cavity bounded above 
by a roof which sloiies anteriorly and posteriorly but is 
horizontal in the middle, being formed anteriorly by the 
nasal b.ouc and the nasal spino of the frontal bone ; in the 
middle by the horizontal cribriform plate of the ethmoid 
bone ; and posteriorly by the under surfaces of the body 
of the sphenoid bone and of the sphenoidal process of the 
palate bone. The floor is slightly concave from side to 
side and is formed by the palatine processes of the 
maxillary and palate bones. The inner wall is formed by 
the septum which has been examined. The outer wall is 
divided into three meatuses by the projection from it of 
the throe turbinate bones, of which the two upper are 
portions of the ethmoid bone, but the lowest is a separate 
bone articulated upon the orifice of the antrum. 

The Superior Meatus (6) is between the superior and 
middle turbinate bones, and is the smallest of the three, 
extending for not more than one-third of the length of 
the outer wall. The posterior ethmoidal cells and sphe- 
noidal sinus open into this meatus. 

The MidiUe Meatus {g) is between the middle and 
inferior turbinate bones and extends for the whole 
length of the outer wall, curving upwards anteriorly. The 
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anterior ethmoidal cells, the frontal sinus (through the 
infundibulum of the ethmoid bone), and the antrum of 
Highmore open into the meatus. 

The Inferior Meaiua {k\ is between the inferior 
turbinate bone 
and the floor of 
the nasal fossa. 

It extends the 
whole length of 
the fossa, and at 
the anterior part 
has the nasal 
duct opening 
into it. 

It should be 
noticed that the 
orifice of the 
Eustachian tube 
is close to the 
posterior extre- 
mity of the inferior turbinate bone, and that in using 
the Eustachian catheter, the point of the instrument has 
therefore to be raised before it can enter the tube. 



Fig. 191. — The meatuses of the nose on the leftside (from Wilson). 


1. Frontal bone. 

2. Kasai bone. 

3. Crista galli of the ethmoid. 

4. Cribriform plate of the eth- 

moid. 

5. Fart of the S))henoidal sinus. 

6. Basilar portion of the sphenoid 

bone. 

7. 7. Palatine process of the 

superior maxillary bone. 

8. Nasal spine. 

9. Palatine process of the palate 

bone. 

a. Superior turbinate bone. 
h, Superior meatus, 
c. A probe passed into the pos- 
terior ethmoidal cells. 

<f. Opening of the sphenoidal 
sinus into the superior 
meatus. 


e. Spheno-palatine foramen. 

/. hi iddle turbinate bone. 

p, g. Middle meatus. 

A. A probe passed into the in- 
fundibulum leading from 
the frontal sinus and ante- 
rior ethmoidal cells ; the 
triangular aperture imme- 
diately above the letter is 
the opening of the antrum. 

«. Inferior turbinate bone. 

ky k. Inferior meatus. 

i, 1. A probe passed up the 
nasal duct. 

m. Internal pterygoid plate. 

n. Its hamular process. 

0 , External pterygoid plate. 

p. Root of the pterygoid pro- 

cesses. 

q. Posterior palatine foramina. 
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The Mucous Membrane lining the nasal fossae is termed 
the pituitary or Schneiderian membrane^ and is thickest at 
the lower part of the cavity, where it is also ciliated and 
furnished with numerous mucous glands. 

The upper part of the mucous membrane both on the 


Fig. 192. 



Fig. 192. — Lcit olfactory iier>'c, with its flistribution on the septum 
iiarimn (from Wilson). 


1. Frontal sinus. 

2. Nasal bone. 

3. Crista galli of ethmoid 

btine. 

4. Sphenoidal sinus of loft side. 

5. So 11 a turcica. 

6. Basilar process of sphenoid 

and occijiital l)one. 

7. Posterior opening of the 

right iiaris. 

8. Opening of the Eustachian 

tube in the upper pail of 
the pharynx. 

9. Soft palate divided through 

its middle. 

10. Cut surface of the hard 
palate. 


Olfactory nerve. 

b. Its three roots of origin. 

c. The olfactory bulb. 

d. Nasal nerve (ophthalmic 

div. of 5th). 

e. Naso-palatino nerve (from 

the spheno-palatine gan* 
glioii). 

/. The anterior palatine fora- 
men. 

ff. Branches of the naso-pala- 
tine nerve to the palate. 

h. Anterior and posterior 

palatine nerves. 

i . Septum nariuin. 


heckel’s ganglion. 
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outer and inner walls of the fossa is peculiar, and has 
been named the Olfactory llegion, from the fact that the 
branches of the olfactory or firat nerve are distributed 
to it. It is impossible to distinguish this region except 
immediately after death, but it comprises the upper and 
a portion of the middle turbinate bones, and the 
corresponding portion of the septum. The mucous 
membrane of the olfactory region is of a brown colour 
ill the recent state, and its epithelium is of the tesselated 
variety. 

The Olfactory IVerve (Fig. 192, a) is the special nerve of 
smell, and its branches, which are derived from the 
olfaciot'y hiilh^ reach the nasal cavity by piercing the 
cribriform plate of the ethmoid bone. The branches are 
distributed to the olfactory region, t.e., upon the superior 
and middle turbinate bones and the upper third of the 
septum, but are very difficult to follow, owing to their 
being destitute of the white substance of Schwann. 

The nerves of common sensation to the nose are derived 
from Meckel’s ganglion and will be afterwards dissected. 

[With a strong pair of scissors the turbinate bones may 
be readily cut so as to expose the several openings into 
the three meatuses.] 

The biased branch of the fifth nerve (Fig. 192, d) may be 
found in a groove on the under surface of the nasal bone 
in its passage from the orbit to the face, and gives a branch 
to the septum (p. 349). 

Dissection op Meckel’s Ganglion, etc. 

Before beginning this dissection the student should 
ascertain the position of the spheno-palatine foramen 
(Fig. 191, c), opposite to which the spheno-palatine gan- 
glion is placed, and through which the internal maxillary 
artery enters the nose. This will bo found on either half of 
the skull immediately behind the superior meatus of the 
nose. 

[The mucous membrane lining the vertical plate of the 
palate bone is to be removed, and the thin plate of bone 
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chiselled through immediately below the spbeno-palatino 
foramen, when the palatine nerves and arteries will be 
exposed enclosed in a tube of membrane. An attempt 
may be made to open up the Vidian canal in the root of 
the pterygoid i^rocess, in order to expose the Vidian nerve 
and artery, but the proceeding is very difficult and seldom 
satisfactory in its results.] 

The Spbeno-palatine or Meckel^s GanprUon (Fig. 193, 
i) is a minute red body situated opposite the spheno- 
palatine foramen, which is connected with the superior 
maxillary nerve by one or two branches (p. 472) ; with 
the facial nerve by the Vidian nerve ; and with tho 
sympathetic upon the internal carotid artery by a branch 
which joins tho Vidian nerve (Fig. 190, 9). 

The Branches (Fig. 193) of the ganglion are ascending, 
descending, internal, and posterior. 

1. The ascending branches aro two or three of very 
small size, which pass to tho periosteum of tho orbit 
through the spheno-maxillary fissure. 

2. Tho descending branches go to the palate, and are 
three in number : — 

The anterior or great pedatine nerve (14) descends 
through the posterior palatine canal to the hard palate, 
where it forms a junction with the naso-palatiue nerve 
jmssing through the anterior palatine canal (Fig. 192, g). 
Whilst in the canal the nerve gives off inferior nasal 
branches to the inferior turbinate bone. 

The middle or extenud palatine nerve (16) is very small, 
and descends to the soft palate and tonsil. 

Tho posterior or small palatine net've (17) descends 
through a small canal behind the great nerve and is dis- 
tributed to the soft palate and uvula, supplying the 
levator palati and the azygos uvulae muscles. 

3. The internal branches pass through the spheno- 
palatine foramen to the nose, and are the superior nasal 
and the oaso-palatine nerves. 

The superior nasal bra7iches (4) supply the mucous 
membraue of the upper and middle turbinate bones. 

The naso-palatine nerve (8) crosses the nasal fossa to 
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the septum, along which it passes through a groove in 
the vomer to the anterior palatine canal. In the canal 
the left nerve lies in front of the naso-palatine arteries 
and the right behind them, and both descend to the front 
of the hard palate to unite with the great palatine nerve. 
(Fig. 192, c). 


Fig. m. 





4. The 2 ^ostenor branches are the Vidian and the pterygo- 
palatine nerves. 

The Vidian nen'e ( 3 ) runs through the Vidian canal in 


Fig. 193. — Meckel’s ganglion and its branches (from Hirschfeld and 
Leveilld). 


1. Spheno-palatine ganglion 

(Meckel ). 

2. Superior turbinate bone. 

3. Vidian nerve. 

4. iN^asal branches. 

5. Carotid artery in temporal 

bone. 

n. Aliddle turbinate bone. 

7. Superficial petrosal nerve 

joining the 7th. 

8. Naso-palatine nerve (cut). 

9. Carotid branch of Vidian. 


10. Inferior turbinate bone. 

11. Pharyngeal nerve. 

12. Inferior nasal branches. 

13. Ptery^nideusexterniis. 

14. Anterior or great palatine 

nerve. 

15. Tensor palati. 

1C. Middle or external palatine 
nerve. 

17. Posterior palatine nerve. 

19. Levator palati ( cut). 

21. Pterygoideus internus. 
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the pterygoid process and divides into superficial petrosal 
and carotid branches. 

The superficial petrosal branch (7) pierces the cartilage 
which fills up the foramen lacerum medium basis cranii, 
and runs in a groove on the surface of the petrous portion 
of the temporal bone to the hiatus Fallopii, through which 
it passes to join the facial nerve. 

The carotid branch (9) joins the sympathetic plexus 
upon the internal carotid artery. 

The pterygo-palatine ov pharyngeal nerve (ii) is very 
small, and posses through the ptcrygo-palatine canal 
to the mucous membrane of the upper part of the 
pharynx. 

The Internal IVIaxIllary Artery gives off the following 
branches in the spheno-maxillary fossa : the descending 
palatine, Vidian, pterygo-palatine, spheno-palatine, and 
infra-orbital, the last of which has been already examined. 

1. The posterior or descending palatine artery accom- 
panies the great palatine nerve through the posterior 
palatine canal It gives branches to the soft palate and 
uvula, which descend through the smaller palatine canals, 
and then runs forward on the hard palate, supplying it and 
anastomosing with the nasal or spheno-palatine artery 
at the anterior palatine canal. 

2. The Vidioii artery accompanies the nerve through 
the Vidian canal, and supplies the upper part of the 
pharynx sind the Eustachian tube. 

.3. The pterygo-palatine artety is very small and runs 
backwards through the pterygo-palatine canal 

4. The nasal or spheno-pulatitie artery enters the nose 
by the spheno-palatine foramen and gives branches to the 
mucous membrane of the upper part of the cavity, which 
anastomose with the anterior and posterior ethmoidal 
branches of the ophthalmic artery. The nasopalatine 
branch runs down the septum of the nose with the naso- 
2>alatine nerve and anastomoses with the artery of the 
septum from the facial trunk, and also with the descending 
2)alatine artery through the anterior palatine canal. 
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The Otic Ganglion. 

[If the part is not too much decomposed, the otic gan- 
glion may be exposed, from within, on the side upon which 
the internal pterygoid muscle has not been cut away. The 
levator palati muscle and the Eustachian tube are to be 
carefully removed, when upon the inner surface of the 
pterygoid muscle will be found the nerve to that muscle, 
which if traced upwards will lead to the ganglion.] 

The Otic Ganglion (Fig. 194, 7 ) (Arnold's) is a minute 
body lying on the inner surface of the third division of 
the fifth nerve and especially connected with the branch 
to the internal pterygoid muscle. Like all the cranial 
ganglia, the otic has motor, sensory, and sympathetic 
roots ; the motor root from the fifth nerve ; the sensory 
roots from the auriculo-temporal nerve and from Jacob- 
son's nerve, by means of a small superficial petrosal nerve 
of Arnold ; and the sympathetic root from that upon the 
middle meningeal artery. 

The otic ganglion gives branches to two muscles, the 
tensor tympani and the circumfiexus palati. 

The Tympanum. 

[If the tympanum has not been damaged in the previous 
dissections, an attempt may be made to trace the facial 
nerve through the temporal bone, thus jg^the base of the 
skull being turned upward, the saw is to be carried 
through a line drawn h*om the stylo-mastoid foramen to 
the foramen ovale. By this cut the cavity of the 
tympanum will bo divided, and it will bo possible to 
examine its walls and ossiculo, together with uie seventh 
nerve and the chorda tympani.] 

The Tympanum or middle Ear (Fig. 194) is an 
irregularly six-sided cavity, which may be conveniently 
said to resemble a room with a passage (meatus 
auditorius externus) leading to it. 

The mter wall of the chamber is formed by the 
membrana tympani, which is placed obliqyiiely at the end 
of the meatus ; the innw wall corresponds to the outer 
wall of the vestibule; in fronts is the opening of the 
Eustachian tube with the special tube for the tensor 
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tympani muscle formed by the processus cochlcariformis ; 
behind^ is the opening into the mastoid cells. The roof of 
the chamber is a thin portion of bone separating it from 
the cavity of the cranium ; the floor is a thicker portion 
corresponding to the jugular fossa. 

Fig. 194. 



The inner wall is the most important, and presents the 
following points for examination (Fig. 190): (1) the fenestra 
ovaHs ill which the base of the stapes articulates ; below 
this (2) thefene^ra rotunda^ an opening into the cochlea; 
anteiior to these a slight eminence grooved by nerves, 
(3) i\iQ promontory with Jacobson’s nerve ; and, posterior 
to the fenestra ovalis and fenestra rotunda and close to 
the opening of the mastoid cells, (4) the pyramid^ a 


Fig. 104. — Internal view of Otic ganglion and Tymnanum (from 
Hirscbfeld and Ijoveille). 


, Sensory portion of 5lh nerve 
with Gasserian ganglion. 

2. Tensor tympani muscle. 

3. Motor portion of 5th passing 

beneath the ganglion. 

4. Malleus. 

5. Small superficial petrosal 

nerve of Arnold. 

G. Incus. 

7. Otic ganglion. 

8. Facial nerve. 


9. Chorda tympani. 

10. Membrana tympani. 

11. Te.nsor palati muscle. 

12. Middle lueiningeal artery. 

13. 13. Lingual nerve (5th). 

14. AuriculO'temporal nerve. 

15. Inferior dental nerve (6th). 

16. Pterygoideus extemus. 

17. Pterygoideus internus. 

18. Internal maxillary arterj*. 
20, 20. Mylo-liyoid nerve. 
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conical projection of bone pierced at the top by a small 
hole through which the stapedius muscle works. 

The Aqueduct of FaUopiua^ or canal for the facial nerve, 
forms a slight projection curving behind the pyramid and 
above the fenestra ovalis, and may be opened with bone- 
forceps in the part which has not been already divided 
with the saw. It extends from the bottom of tho meatus 
auditorius internus to the stylo-mastoid foramen. In the 
ui)por part of the canal is the intumescentia gangUoformis^ 
an enlargement of tho facial nerve at the point where it 
is joined by the great petrosal nerve through the hiatus 
Fallopii. The facial nerve in this part of its course gives 
off a minute branch to the stapedius muscle and the 
chorda tympani. 

The Chorda Tympani (Fig. 194, 9 ) enters the tympanum 
close to the jjyramid, and passes forward, between the 
handle of the malleus and the long process of the incus, 
to an opening close to the Glasserian fissure by which 
it leaves tho temporal bone to join the gustatory nerve. 

The Osslcula Auditiis (Fig. 194) are the malleus, incus, 
and stapes. 

The Malleus (hammer) ( 4 .) consists of a head, neck, 
handle (manubrium), aiidtw’o processes (processus gracilis 
and processus brevis). The head articulates with the incus ; 
the manubrium is inserted between the inucous and fibrous 
layers of the membrana tympani ; the processus gracilis 
is inserted into the Glasserian fissure ; the processus 
brevis gives attachment to the tensor tympani muscle. 

The Incus (anvil) ( 6 ) consists of a body and two 
processes. The body articulates with the head of the 
malleus; the short process is attached to the margin of 
the orifice of the mastoid cells ; the long process is nearly 
parallel to the handle of the malleus, and has at its 
extremity a small nodule of bone, the os orbiculare, which 
in the foetus is separate, but becomes united in adult life 
and articulates with the stapes. 

The Stapes (stirrup) is articulated by its head with the 
long process of the incus and at right angles to it. The 
base (at which the two crura unite) is attached to the 
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fenestra ovalis ; the neck gives attachment to the small 
stapedius muscle. 

The Muscles of the Tympanum are three in number, viz., 
the tensor tympani, laxator tympani, and stapedius, but 
some anatomists add a fourth, the laxator tympani minor. 

The Temor Tympani (Fig. 194, 2 ) arue$ from the 
under surface of the apex of the petrous portion of the 
temporal bone and from the Eustachian tube, and runs 
backwards in a distinct canal formed by the processus 
cochleariformis to be inserted into the root of the handle 
and the processus brevis of the malleus. It is supplied 
by a branch from the otic ganglion. 

The Laxator Tympani arises from the under surface of 
the spine of the sphenoid bone and from the Eustachian 
tube, and entering the tympanum through the Glasserian 
fissure is inserted into the neck of the malleus. It is 
supplied by a branch from the chorda tympani. 

The Stapedius arises from the interior of the pyramid, 
an<l emerges from its apex to be inserted into the neck of 
the [^i)es. It is supplied by a branch of the facial nerve. 

The Laxator Tympani Minor arises from the upper 
margin of the meatus extemus, and is inserted into the 
handle and processus brevis of the malleus. It is regarded 
as a ligament by many anatomists. 

The Tongue. 

[The tongue and larynx which were laid aside are to be 
examined without separating them. The branches of 
nerves and the several muscles which were necessarily 
divided in removing the tongue are to be identified before 
the examination of the organ itself is proceeded with.] 

The Tonsue (Fig. 196) is connected with the os hyoides 
by muscular fibres and by a membrane (hyo-glossal) which 
is deeply placed between the muscles. On its under 
surface and sides will be found the attachments of the 
extrinsic muscles of the tongue, viz., the hyo-glossus, 
stylo-glossus, palato-glossus, and superior constrictor 
(glosso-pharyngeus) ; and close to the median line will be 
seen the large genio-hyo-glossus of each side. 
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All the anterior part of the dorsum of the tongue 
is covered by papillae, but behind a Y-shaped row of 
large (circumvallate) papillae the surface only presents 
the orifices of numerous mucous glands and follicles. 

The Paplllee (Fig. 196 ) of 195 

the tongue are of three kinds, 
the Circumvallate, Fungi- 
form, and Filiform or 
Conical. 

The papiU<jd circumvaUMcs \ 

(5) are from eight to fifteen 
in number, and are arranged 
in two oblique rows which 
meet at the foramen caecum^ 
a deep mucous follicle. Each 
papilla is surrounded by a 
fossa, and is covered on its 
free surface with secondary 
papilla). The circumvallate 
papilla) are the special 
organs of taste, and are 
supplied by the glosso- 
pharyngeal nerve. 

The papillcs fungiformes 
are scattered over the tongue, 
but particularly at the tip and sides. They are globular 
in form and have slender attachments to the surface of 
the tongue ; they are of a dark red colour and are covered 
with secondary papilloe. 


Fig. 195.— The tongue with 

1. The raphe, which eometimen 

bifurcates on tlie dorsum of 
the tongue, as in the figure. 

2, 2. Lobes of the tongue; the 

rounded eminences on this 
party and near its tip, are 
the papillie fungiformes. 
The smaller papilla), among 
which the former are dis- 
persed, are the papilhe 
conicse and filiformes. 


its papilla) (from Wilson). 

3. Tip of the tongue. 

4, 4. Its sides. 

6, 5. The V-shaped row of 
papilla) circumvallatse. 

6. Foramen ca)cum. 

7. Mucous glands of the root of- 

the tongue. 

8, 8. Epiglottis. 

9, 9. Fra;na epiglottidis. 

10, 10. Greater cornua of the os 
hyoides. 
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Tho papill(e conicce and filiformes exist all over the 
tongue, but are most extensively developed at tho tip. 
The conical papilla) are covered with minute secondary 
papilla), and the filiform are prolonged into thread-like 
processes which in the carnivora are developed into spines. 

The orifices of mucous follicles may be found among 
the papilla) on the dorsum of the tongue, and behind the 
2 >apilhB cucuvmallaUe are numerous compound racemose 
lingual glands which lubricate tho posterior portion of 
the organ. 

Beneath the mucous membrane is a fibrous layer or 
conon^ which gives attachment to many of the muscular 
fibres. In the centre of the tongue and dividing it into 
two symmetrical halves is a fibrous septum, the existence 
of which is marked by a raph6 in the median line. 

Tho Intrinsic Jlluscles are the Lingualis Superior, the 
Lingualis Transversus, and the Lingualis Inferior. 

The Lingualis Superior extends along the surface of tho 
tongue immediately beneath the mucous membrane, being 
connected with tho septum internally. 

Tho Lingualis Transversus constitutes tho chief bulk of 
the tongue and is placed beneath the lingualis superior. 
Its fibres are attached to the median septum and pass 
outwards to the mucous membrane, giving passage to the 
ascending fibres of the lingualis inferior. 

The Lingualis Inferior is to bo seen on the under 
surface of the tongue by removing the hyo-glossus. It is 
larger than the lingualis superior and extends along the 
under surface of the tongue, giving ascending fibres which 
pass between those of the transverse muscle, and being 
closely connected with the stylo-glossus muscle. 

Glands of the Frasnum (Blandin). — By removing the 
mucous membrane on the under surface of the tongue 
near the tip a couple of oval glands may be seen. They 
are similar in structure to the sublingual glands although 
distinct from them, and are sometimes united in front, 
forming a single mass of an arched form (Deville). 

Tho Nerves (Fig, 166) of the tongue have been already 
examined but may now be followed out minutely. They are 
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the Hypoglossal nerve (9th) to the muscular structure of 
the tougue ; the Lingual nerve (5th) to the fungiform and 
filiform papilla) on the dorsum and apex of the tongue ; 
the Qlosso-pharyngeal nerve (8th) to the circuiii vallate 
papilla) at the base of the tongue and to the surface 
behind them. 


Tub Larynx. 

The Larynx or organ of voice is closely connected 
with the hyoid bone and tongue. On tracing the mucous 
membrane from the doi’sum of the tongue it will be 
found to form three little between the base of that 
organ and the prominent cartilage of the epiglottis ; 
these are the glosso-epiglottidcan folds (Fig. 195, 9). 
After being reflected over the epiglottis, the mucous 
membrane forms the two arytceno-epiglottidcan folds^ 
which bound the superior aperture of the larynx ; and is 
then carried to the interior of the larynx and over its 
posterior surface into the oesophagus. 

The iHuperior Aperture of the Larynx (Fig. 188) is 
bounded in front by the epiglottis, behind by the 
arytjnuoid cartilages, and on each side by the arytaeno- 
epiglottidean folds. On looking through it the Glottis or 
Kima Glottidis will be seen, i,e., the space between the 
two inferior or true vocal cords, which varies from a mere 
chink to a triangular aperture with the apex forwards, 
according to the movements of the arytoenoid cartilages. 
Above the trtie vocal cords will be seen the less distinct 
false cords, and through the glottis may be seen the 
interior of the trachea. This view of the parts deserves 
especial notice as it is exactly that which is seen 
reversed when reflected in the laryngoscope. 

(The la^nx is to be fastened upon a table by driving a 
nail or pin through the tongue and putting the trachea 
on the stretch with hooks, the anterior surface being 
exposed ; the extrinsic muscles of the larynx, the sterno- 
hyoid, sterno-thyroirl, thyro-hyoid, and inferior constrictor 
of the i)harynx, are then to be carefully removed without 
injuring the crico-thyroid muscle or the external laryngeal 
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Intrinsic Muscles of the l^arynx. 

The Crico-thyrold Muscle (Fig. 178, 22 ) is placed on 
each side of the crico-thyroid membrane and is somewhat 
triangular in shape, being narrow below and expanded * 
above. It arim from an oval surface on the side of the 
cricoid cartilage, and ascends to be inserted into the 
posterior part of the lower border and into the inferior 
cornu of the thyroid cartilage. It is siip^pLied by the 
external laryngeal branch of the superior laryngeal nerve. 

[The preparation is to be turned over and the mucous 
membrane is to be dissected off the back of the larynx, 
the remnant of the oesophagus being removed. The 
crico-arytaenoidci postici muscles on the back of the 
cricoid cartilage are readily dissected ; but in order to clean 
the cross-fibres of the arytsenoideus it will be necessary 
to over-distend the larynx so as to stretch the muscle ; and 
this may be most readily done by the finger of an 
assistant.] 

The Arytienoldetts (Fig. 196, 6 ) is an example of a 
single muscle in the median line, its fibres crossing one 
another and being equally distributed on each side. It 
occupies the concave posterior surfaces of the two 
arytsonoid cartilages, the fibres passing from one to the 
other, and being divisible into superficial and deep layers. 
The superficial fibres cross obliquely from the apex of 
one cartilage to the base of the other and vice versa so as 
to form an X, whilst the deeper fibres pass transversely 
beneath them. The arytcenoideus is supplied by both 
the superior and the inferior laryngeal nerves. 

The Crlco-Arytacnoldeus Posticus (Fig. 196, 7 ) arises 
from the posterior surface of the cricoid cartilage on one 
side of the median ridge, and its fibres pass obliquely 
upward and outward to be inserted on the posterior 
aspect of the prominent outer angle of the base of the 
arytaenoid cartilage. It is sullied by the inferior 
laryngeal nerve. 

[To see the crico-arytsenoideus lateralis and the 
thyro^rytoenoideus muscles, the superior and inferior 
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cornua of one half of the thyroid cartilage should be cut 
through and the ala drawn forward, any tissue being 
detached from its inner surface to within a quarter of an 

Fig. 196. Fig. 197. 



inch of the median line. A vertical cut is then to be mode 
through it there with strong scissors or the bone-forceps, 
and the piece is to be removed. The larynx being dis- 
tended as before, the muscles can be readily dissected.] 

The Crlco-Arytecnoldeus Lateralis (Fig. 197, 6) arises 
from the upper border of the side of the cricoid cartilage, 
and its fibres pass obliquely upward and backward to 
be inserted into the anterior aspect of the prominent 


Fig. 196. — Posterior view of the larynx (from Wilson). 

Thyroid cartilage, right ala. sisting of oblique and trans- 

AsceUding cornu. verse fasciculi. 

Descending cornu. 7. Crico-arytsenoidei postici 

Cricoid cartilage. muscles. 

5. Arvtaenoid cartilages. 8. Epiglottis. 

Arytsenoideus muscle, con- 

Fig. 197. — Side view of the Taiyrnx, one ala of the thyroid 
cartilage removed (from Wilson). 

Left ala of thyroid cartilage, 6. Crico-arytaenoidcuslateralis. 
Right ary trenoid cartilage. 7. Thyro-arytaenoideus. 

Corniculum laryngis. 8. Crico -thyroid membrane. 

Cricoid cartilage. 9. Oriehalf the epiglottis. 

Crico-arytsenoideus posticus 10. Upper part of trachea, 
muscle. 
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outer angle of the base of the arytajnoid cartilage. This 
muscle is always more or leas closely connected with the 
thyro-arytaonoideus, which is above. It is suppliad by 
the inferior laryngeal nerve. 

The Tliyro-Arytseiioidcns (Fig. 107, 7 ) has a more 
horizontal direction than the preceding muscle. It arises 
from the receding angle of the thyroid cartilage imme- 
diately external to the inferior or true vocal cord, and 
reaches down to the crico-thyroid membrane, to which 
some of its fibres are attached. It passes backwards, the 
upper fibres being more oblique than the lower ones, to be 
inserted into the anterior surface of the arytsenoid carti- 
lage external to the attachments of the vocal cords. It 
is supplied by the inferior laryngeal nerve. 

[If a second larynx can be procured, a very satisfactory 
way of seeing the thyro-arytaenoid muscles is to cut the 
thyroid cartilage horizontally at the level of the true 
vocal cords, when the muscles can be readily displayed 
immediately outside them.] 

Above the preceding muscles a few muscular fibres 
may be traced to the epiglottis from both the thyroid 
and the arytaonoid cartilages. These are the thyro- 
epiglottideus and the arytceno-epiglottideuSy or the two 
sets of fibres have been considered as one muscle under 
the name of thyro-arytemo- epiglottideus. The upper 
muscle is contained in the arytseno-epiglottidean fold of 
mucous membrane; the lower one spreads over the 
mucous pouch of the larynx and was termed compressor 
sacculi laryngis by Mr. Hilton. 

Actions of the I^arynscal Muscles. 

The cartilages are moved upon one another by the 
several muscles, producing an effect upon either the 
tension of the vocal cords, or the size of the opening 
between them — the glottis. 

The Crico-thyroidei draw the thyroid cartilage down- 
ward on the cricoid cartilage, and thus tighten the vocal 
cords. 

The Thyro-aryt(moidei being parallel to, and attached 
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to the same points as, the vocal cords, must necessarily by 
their contraction approximate the points of attachment, 
and so relax the cords. 

The Crico-<xryt(mioidei poUici swing the arytoenoid carti- 
lages outwards and thus dilate the glottis, as can be 
easily shown by making traction upon the two muscles 
simultaneously with the points of a pair of forceps. 

The Crico-arytcenoidei laterales are antagonists to the 
postici and bring the arytsenoid cartilages back to their 
old positions, and afterwards approximate them, thus 
narrowing the glottis. 

The AryUmioideus draws the arytmnoid cartilages to- 
gether and thus (according to Mr. Bishop) narrows the 
glottis; but it may be doubted whether the sui)erficial 
fibres which are inserted farthest out would not swing the 
cartilages upon their axes and thus widen the glottis. 

[A side view of the interior of the larynx is now to be 
obtained by cutting away the crico-arytfcnoidcus lateralis 
with the vocal cords and mucous membrane of the same 
side, but the cricoid cartilage is to be left entire.] 

On a Sldc-vlew (Fig. 198) of the interior of the larynx 
will be seen the horizontal projections of the mucous 
membrane formed by the superior and inferior vocal 
cords beneath it. Between the two cords is the cavity of 
the ventricle of the larynx, and from this a probe can be 
carried into the laryngeal pouch or mceviue laryngis^ 
which projects upward between the upper cord and the 
thyroid cartilage. The mucous membrane is continued 
from the ventricle into the sac, in which it is provided 
with numerous mucous glands. 

[The mucous membrane is to be dissected from the vocal 
cords and their attachments are to be clearly shown.] 

The Vocal Cords or Ttayro-arytcenold lilsaments 
(Fig. 198) are four in number, two on each side of the 
larynx, and are composed of yellow or elastic fibrous 
tissue. 

The superior ligament or false cord {h) has an arched 
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direction, and is much more slender than the inferior 
ligament. It is attached in front to the receding angle of 
the thyroid cartilage, and behind to the projection on the 


Fig. 198. 



upper part of the front of the 
arytsenoid cartilage. 

The inferior ligament or 
trvje cord (t) is horizontal in 
direction, being attached in 
front to the receding angle 
of the thyroid cartilage below 
the superior ligament, and 
behind to the prominent 
anterior angle of the base 
of the arytmnoid cartilage. 
The interval between the two 
true vocal cords is the rima 
glottidis. 

The Arteries of the larynx 
are derived from the superior 
and inferior thyroid arteries. 

The superior laryngeal 
artery, derived from the 
superior thyroid, enters the 


Fig. 198. — Vertical section of the larynx, showing its ligaments 
(from Wilson). 


1. Body of os hyoides. 

2. Its great cornu. 

3. Lesser cornu. 

4. Ala of the thyroid cartilage. 

5. Superior cornu. 

6. Inferior cornu. 

7. Poinum Adanii. 

8. 8. Thyro-hyoid membrane. 

9. Lateral thyro-hyoid ligament. 
0 . Epiglottis. 

h, Hyo-epiglottidcan ligament. 

c. Thyro-ei)iglottidean ligament. 

d. Arytsenoid cartilage; inner 

surface. 

e. Outer angle of base of aryte- 

noid cartilage. 

/. Corniculum laryngis. 
y. Cuneiform cartilage.. 


ft. Superior thyro - arytenoid 
ligament. 

t. Inferior tbyro- arytsenoid liga- 
ment, or chorda vocalis; 
the elliptical space between 
the two thjTO - arytenoid 
ligaments is the ventricle 
of the larynx, 
ft. Cricoid cartilage. 

l. Lateral portion of the crico- 

thyroid membrane. 

m. Central portion of the same 

membrane. 

n. Upper ring of trachea. 

0 , Section of isthmus of thyroid 
gland. 

p,p. Levator glanduhe thyioideae. 



THE THYRO-HTOID LIGAMEKT. 


493 


larynx through the thyro-hyoid membrane, and divides into 
ascending and descending branches which supply the 
muscles and mucous membrane. 

The inferior laryngeal artery^ derived from the inferior 
thyroid artery, reaches the back of the cricoid cartilage 
and anastomoses with the superior artery. 

The Nerves (Fig. 179) of the larynx are the superior 
and the inferior (or recurrent) branches of the pneumo- 
gastric. 

The superior laryngeal nerve (9) has been seen to give 
a branch {external laryngeal) to the crico-thyroid muscle, 
and then to pierce the thyro-hyoid membrane with the 
superior laryngeal artery. It supplies the mucous mem- 
brane of the larynx and back of the tongue, and gives a 
branch to the arytsenoideus muscle, besides a communi- 
cating branch to the inferior laryngeal nerve. 

The inferior or recurrent nerve (21) is the motor nerve 
of the larynx, and has been seen to take a different courso 
on the two sides, winding around the subclavian artery 
on the right, and around the aorta on the left side, but in 
the larynx the nerves have similar distiibutions. Each 
nerve running up the side of the trachea passes beneath 
the border of the inferior constrictor of the pharynx and 
beneath the ala of the thyroid cartilage, to end in 
branches to the muscles of the larynx. It supplies all 
the muscles of the larynx except the crico-thyroid, and 
thus one muscle, the arytasnoideus, is supplied from two 
sources. 

[In order to see the ligaments which bind the several 
parts of the larynx together it will be necessary to 
remove cautiously all the muscular fibres and mucous 
membrane.] 

The Thyro-hyoid Ligament (Fig. 198, 8) connects the 
upper border of the thyroid cartilage with the hyoid 
bone. It is composed of yellow elastic tissue and may be 
divided into a central portion or membrane^ and two 
« rounded lateral portions (9) which pass from the great 
cornu of the hyoid bone to the superior cornu of the 
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thyroid cartilage, and in which a nodule of cartilage is 
often developed. The thyro-hyoid membrane is perforated 
by the superior laryngeal nerve and artery. 

The Crico-thyrold lllcmbrane or Lti^ainent (Fig. 198, 

Z, m) is composed of elastic tissue, and passes between the 
borders of the cricoid and thyroid cartilages in the 
median line, but at the sides is prolonged td the inferior 
vocal cords, with which it is incorporated. 

The Crlco-traclical Liiiraiiicnt is between the lower 
border of the cricoid cartilage and the upper ring of the 
trachea, and is a simple membrane like that between the 
several rings of the trachea. 

Capsular lilffninents surround the articular ex- 
tremities of the cartilages, which are also furnished with 
synovial membranes. These exist in the articulations 
between the cricoid and the inferior cornua of the thyroid 
cartilage ; and between the cricoid and the bases of the 
two aryioemid cartilages. 

The Tbyro-eplfflottldcan liifirameiit (Fig. 198, o) con- 
nects the lower border of the epiglottis with the back of 
the thyroid cartilage opposite the notch in its upper 
border. 

The Hyo-cplprlotttdcan lilprament (Fig. 198^ h) is a 
band of yellow elastic tissue passing between the 
apex of the epiglottis and the upper border of the hyoid 
bone. 

Cartllases of the Larynx. 

[The large cartilages of the larynx, viz. the thyroid, 
cricoid, two arytajuoid, and the cartilage of the epiglottis, 
are readily recognised, but two pairs of minute carti- 
lages, the cornicula laryngis and the cuneiform cartilages, 
are to be looked for in the arytfeuo-epiglottidean folds of 
mucous membrane.] 

The Thyroid Cartilage (Fig. 178, i) {Ovpeog like 
a shield) is the largest cartilage of the larynx, and consists 
of two halves or al(s which meet at an angle in front and 
form the po7uum Adami. Each ala is quadrilateral in^ 
shape, and has a rounded posterior border into which the 
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stylo-pharyngeus and palato-pharyngeus muscles are 
inserted, and which is prolonged into a superior and an 
inferior cornu. The superior cornu is the longer of the 
two and is non -articular, but the inferior cornu has been 
seen to articulate with the cricoid cartilage, and to give 
attachment to the crico-thyroid muscle. 

On the side of the ala is an oblique extending from 
a tubercle at the root of tho superior cornu to another 
tubercle about the middle of the lower border of tho 
cartilage. The ridge gives attachment to tlic sterno- 
thyroid and thyro-hyoid muscles, and the surface behind 
it to tho inferior constrictor of the pharynx. The inner 
surfaces of the aloe arc smooth, and in the receding angle 
formed by their junction seven structures are attached, 
viz. the thyro-epiglottidcan ligament, the two pairs of 
thyro-aryta)noid ligaments (false and true vocal cords), 
and the two thyro-arytasuoid muscles, just external to tho 
inferior ligaments or true cords (Fig. 198). 

The Cricoid Cartilage (Fig. 197, 4) (k/jikos like a 
ring) is a ring of cartilage, shallow in front, (where it has 
been seen to be connected with the thyroid cartilage by a 
membrane, and has the crico-thyroideus attached to its 
surface), but deep behind, where it tills up a part of the 
space left between the posterior borders of the thyroid. 
The upper border of the deep portion presents two oval 
articular surfaces for the arytsonoid cartilages, external to 
which arc the origins of tho crico-arytsenoidei laterales. 
On each side and near tho lower border of the cartilage 
are two small facets for articulation with the inferior 
cornua of the thyroid cartilage. The posterior surface is 
divided in the middle line by a vertical ridge to which 
some of the fibres of the oesophagus are attached, the con- 
cave surface on each side giving origin to the crico- 
arytsenoidei postici muscles. 

The Aryteenotd Caitllases (Fig. 198, d) (dpuraiVa, a 
pitcher*) are two in number and are of a pyramidal shape. 
The base of each cartilage is triangular and articulates 

* This derivation has reference to the appearance of both carti- 
lages taken together and covered by mucous membrane. In animals. 
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with the upper border of the cricoid cartilage ; its anterio. 
angle gives attachment to the true vocal cord, and its 
external atigle to the crico-aryteanoideua posticus and 
crico-arytsenoideus lateralis. 

The apex is curved backward and inward and is sur- 
mounted by the corniculum laryngia. The posterior 
surface of the cartilage is concave and gives attachment 
to the aryta3noideus muscle ; the anterior surface presents 
a small tubercle for the attachment of the false vocal 
cord, and also gives attachment to the thyro-aryteenoideus 
muscle ; the internal surface is smooth and covered with 
mucous membrane. 

The Gornlcula Laryngls or Cartilages of Santorini 

(Fig. 198,/) are two small conical cartilages connected 
with the apices of the arytaenoid cartilages and with the 
arytajno-epiglottidean folds. They are composed of 
yellow fibr(f-cartilage. 

The Cuneiform Cartilages (Fig, 198, g) are two small 
bodies found in the arytmno-epiglottidean folds of mucous 
membrane, and are sometimes wanting. They are com- 
posed of yellow fibro-cartilage. 

The Epiglottis (Fig. 198, a) is composed of yellow 
fibro-cartilage, shaped like a cordate leaf, and has been 
seen to be connected with the thyroid cartilage and the 
hyoid bone. It is covered with mucous membrane, 
upon removing which it will be found to be per- 
forated by numerous holes in which mucous glands are 
lodged. 

The large cartilages of the larynx are very apt to 
undergo calcareous degeneration in advanced life, and the 
epiglottis is not unfrequently thickened by disease or 
injured by ulceration. 


which were the principal subjects of dissection among the ancients, 
the opening of the larynx, with the arytenoid cartilages, bears a 
curious resemblance to the mouth of a pitcher with a large spout 
(Wilson). 
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Ligaments op the Vertebr/b. 

[The ligaments of the spinal column are to be examined 
by removing all the remaining muscular fibres.] 

The Ligaments of the Bodies of the vcrtebroe are — 1, the 
Anterior Common Ligament; 2, the Posterior Common 
Ligament ; and 3, the Intervertebral Substance or Fibro- 
cartilage. 

The Anterior Common lilsrainent (Fig. 109, i) is a 
broad band of fibres extending down the front of the 

Fig. 199. Fig. 200. 



vertebral column from the axis to the sacrum. The 
fibres are attached principally to the intervertebral 
substances, and only slightly to the upper and lower 


Fig. 199.— Anterior ligament of the vertebrae, and ligaments of the 
ribs (from Wilson), 


1. Anterior common ligament. 

2. Anterior oosto-vertebral or 

stellate ligament. 

3. Anterior costo-transverse lig- 

ament. 

4. Intcrarticular ligament con- 


necting the head of the rib 
to the intervertebral sub- 
stance, and separating the 
two synovial membranes 
of this articulation. 


Fig. 200. — Posterior ligament of the vertebrie (from Wilson). 

1, 1. Intervertebral substances. through. 

2. Pedicles of vertebra) «sawii 3. Posterior common ligament. 
E C 
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margins of the vertebra); the deep fibres passing between 
the adjacent bones, but the superficial crossing three or 
more vertebrae. The ligament when divided will be seen 
to bo thicker opposite the bodies of the vertebra) than on 
the intervertebral substances ; and it is broader in the 
lumbar than in the cervical region. 

[To see the posterior common ligament it will be 
necessary to remove the spinal cord, if this has not been 
already done, as follows ; the saw is to be applied over the 
pedicles of, say, six dorsal vertebra), and these being 
divided on each side, the remains of the spinal cord can 
be reraovetb when the posterior ligaments will be seen on 
the backs of the bodies of the vertebra) ; and the ligamenta 
subtlava can be dissected upon the vertebral arches which 
have been removed.] 

The Posterior Common lileament (Fig. 200, 3 ) is 
found upon the posterior aspect of the bodies of the ver- 
tebrsQ from the axis to the sacrum. It is remarkable in 
being broad opposite the intervertebral substances, with 
which it is closely connected, and narrow opposite the 
bodies of the vertebra), over which it stretches to allow of 
the passage of vessels to tho bone. It is broader in the 
cervical than in the lumbar region, but thickest in the 
dorsal region, and is composed of superficial and deep 
fibres like the anterior ligament. 

An Intcrvertetiral Sutistance (Fig. 200, 1 ) is found 
between the bodies of all the vertebrae from the axis to 
the sacrum, and is largest in the lumbar region. Each 
substance is composed of fibrous tissue and fibro-cartilage 
externally, but has a soft elastic material in the centre. 
The substances vary according to the curves of the spinal 
column, being deepest in front in the cervical and lumbar 
regions and the reverse in the dorsal region. 

On dissecting tho superficial fibres of an intervertebral 
substance they will be found to pass obliquely between 
the adjacent vertebree, alternate layers taking opposite 
directions. By cutting through the attachment to one 
of the vertebrsB with a strong knife, the pulpy material in 
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tho centre will bo shown, and will expand considerably 
above the level of the fibro-cartilagiuous rings around 
it. 

On making a vertical section of two or more vertebra) 
with their intervertebral substances, the structure of 
the intervertebral substance will be best seen, and Avill be 
found to consist of libro-cartilaginous plates placed in 
front of and behind the central pulpy material. Tlie 
plates of both series are arranged one within another, the 
superficial ones being slightly bent towards the surface 
dnd the deeper ones towards the centre. 

Tho Articular Processes are surrounded by Capsiilai* 
Ligaments (Fig. 201, a) which are looser in the cervical 
than in the dorsal and lumbar regions ; they permit a sim- 
ple gliding movement (arthrodia) between the processes, 
which are invested by a simple synovial membrane. 

Tho Arches are united by the I^lsraiiicnta Sublfava 
(Fig. 201, i). These are to be seen on the internal surfaces 
of the arches which have been removed, and will be found 
to consist of a series of yellow elastic ligaments, extending 
between tho arches of the vertebrse on each side of the 
middle line from the axis to the sacrum. Owing to the 
overlapping of the vertebra) the ligaments are attached to 
the posterior surface of the arch below and to tho anterior 
surface of tho arch above, extending from tho articular 
process to the root of the spinous process on each side. 

Tho Spinous Processes are united by (1) tho Inter- 
spinous and (2) the Supraspinous ligaments. 

The iniersplnous Ltsameiits are placed between the 
spinous processes of the vertebrse, extending from the 
root to the tip of each, and being stronger in the lumbar 
than in the dorsal, and in the dorsal than in the cervical 
region. 

The Supraspinous Llupament (Fig. 206, i ) is a fibrous 
cord extending along the tips of the spinous processes 
from the last cervical vertebra to the sacrum. It is 
continuous with the ligamevUnm nuchas^ and is thicker in 
the lumbar than in the dorsal region. It is composed of 
superficial and deep fibres, which have the same arrange- 
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ment as those of the 
anterior and posterior 
common ligament. 

The Transverse Pro- 
cesses are connected by 
Intertransverse Liga- 
ments (Fig. 206 ) which 
are frequently absent 
ill the cervical region, 
l)ut are round and 
thick in the dorsal, 
and thin and mem- 
branous in the lumbar 
region. 



Ligaments op the 
Atlas, Axis, and 
Occiput. 

[In order to examine 
the special ligaments 
of the first two cervical 
vertebra) and the occi- 
pital bone, it will be 
convenient to sepa- 
rate the whole of the 
cervical from the 


Fig. 201. — Internal view of the arches of three vertebr® (fromWilson ). 

1. Oneof tboligamentasubtiava. 2. The capsular ligament of one 

side. 


Fig. 202. — Anterior view of the ligaments connecting the atlas, axis, 
and occipital bone (from Wilson). 


1 . Anterior round occipito-atloid 

ligament. 

2. Anterior^broad occipito-atloid 

ligament. 

3. Commencement of the anterior 

common ligament. 

4. Anterior atlo-axoid ligament, 

continuous inferiorly with 
the commencement of the 
anterior common ligament. 
Oneof the atlo-axoid caftsular 


ligaments ; that on the op- 
posite side has been 
removed to show the ap- 
proximated surfaces of the 
articular processes (6 ), 

One of the occipito-atToid 
capsular ligaments. The 
most external of these 
fibres constitute the lateral 
occipito-atloid ligament. 
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dorsal spine, reserving the latter with the ribs for 
subsequent examination.] 

The ligaments of the first two vertebra) and the 
occipital bone may bo conveniently divided into ( 1 ) those 
external to and ( 2 ) those internal to the vertebral canal. 
The external ligaments more or less resemble the ligaments 
common to the vertebral column, but the internal 
ligaments have special relation to the movements of 
nutation and rotation which are peculiar to this region. 

1 . The Extmud Ligaments are the Anterior, Posterior, 
and Lateral Occipito-Atloid, and the Anterior and 
Posterior Atlo-Axoid ligaments ; besides Capsular ligaments 
for the articular processes of the vertebra) and tlie con- 
dyles of the occipital bone. 

The Anterior Oeclplto-Atlold Llfiiranient (Fig. 202) 
consists of a superficial and a deep portion. The super- 
ficial portion (i) is round, and is attached to the basilar 
process of the occipital bone above, and to the anterior 
tubercle of the atlas below. The deep portion ( 2 ) is broad 
and membranous, and is attached to the occipital bone 
close to the foramen magnum above, and to the upper 
margin of the anterior arch of the atlas below. 

The Posterior Occlplto-Atlold Lleanieiit (Fig. 203, 3 ) 
resembles the ligamenta subflava, but is composed of white 
fibrous tissue. It is thin and membranous, and is attached 
above to the posterior margin of the foramen magnum, and 
below to the posterior arch of the atlas. On each side 
this ligament is perforated by the vertebral artery and 
Buboccipital nerve, over which some of its fibres arch. 

The Lateral Occlplto-Atlold Ligaments (Fig. 203, 4) 
are short strong bands passing between the roots of the 
transverse processes of the atlas and the jugular processes 
of the occipital bone. 

The Anterior Atlo-Axoid Ligament (Fig. 202, 4 ) 
resembles the anterior occipito-atloid ligament, and 
consists of a superficial and a deep portion. The 
superficial portion is round, and is continuous with 
the anterior common ligament, being attached to the 
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iuiterior tubercle of the atlas and the body of the axis. The 

deep portion is 
20 .'{. broad and thin, 

and extends from 



the anterior arch 
of the atlas to the 
body of the axis. 

The Posterior 
Atlo-Axold Llfi^- 
incut (Fig. 203, 
5 ) resembles the 
posterior occipito- 
atloid ligament, 


and is composed 


Fig. 204. 


of white fibrous 
tissue. It extends 



between the pos- 
terior arch of the 
atlas and the 
lamina? of the axis. 

2 , The Intenial 
Ligaments are the 
Occipito - Axoid, 
the Cruciform, and 
the Odontoid liga- 
ments. 


1' jg. 203. — Posterior ligaments of the occipito-atloid and atlo-axoid 
articulations (from Wilson). 


1. Atlas. 

2. Axis. 

X Posterior occipito-atloid lig- 
ament. 


5. Posterior atlo-axoid ligament. 

6. 6. Its capsular ligaments. 

7. The first pair of ligamenta 

snbdava. 


4. 4. Capsular and lateral occipito- 8, 8. Capsular ligaments of the 
atloid ligament. 2nd and .Srd vertebrae. 


Fig. 204. — The occipito-axoid ligament (from Wilson). 


1 . Basilar portion of the sphC' 

iioid bone. 

2. Section of the occipital bone. 
' 1 . Atlas, its posterior arch 

removed. 

1. Axis, posterior arch removed, 
5. Occipito-axoid ligament, ren- 
<iered prominent at its 


middle by the projection of 
the odontoid process. 

G. I.ateral and capsular liga- 
ment of the occipito-atloid 
articulation. 

7. Capsular ligament of the ar- 
ticular process of the atlas 
and axis. 
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[To expose these ligaments it will be necessary to saw 
through the occipital bone obliquely on each side of the 
foramen magnum. The posterior part of the bone being 
removed, the arches of the atlas and axis are to be cut 
through on eacli side and removed, and any remains of 
the si)inal cord dissected away, when the occipito-axoid 
ligament will be exposed.] 

The Occlplto-Axold lileament (Fig. 205, 5 ) (apparatus 
ligamentosus colli) 
is continuous with 
the posterior com- 
mon ligament. It 
is attached below 
to the back of the 
body of the axis, 
and above to the 
basilar groove of 
the occipital bone 
above the foramen 
magnum, through 
wdiich it passes. 

[The occipito-axoid ligament is to be divided and turned 
up and down, when the crucifonn ligament of the atlas 
and axis will l)e brought into view, and immedisitely 
above the transverse portion wiD bo seen tlie two oblique 
odontoid ligaments.] 

The Cruciform lilfirament; (Fig. 205) consists of a 
strong transverse ligament and two small vertical slips. 

The Transverse litsament of the Atlas (Fig. 205, ^) is 
attached to a tubercle on the inner surface of the articular 

Fig. 205. — Posterior view of the ligaments connecting the atlas, 
axis, and occipital bone (from Wilson). 

1. Superior part of the occipito- cruciform arrangement. 

axoid ligament, which has One of the odontoid ligaments; 
been cut away in order to the fellow ligament is seen 

show the ligaments beneath. on the opposite side. 

2. Transverse ligament of the One of the occipito - atloid 

atlas. capsular ligaments. 

4, Ascending and descending One of the atlo-axoid cap* 
slips of the transverse liga- sular ligaments, 

iiient, which complete the 
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process of each side, and thus forms a ring with the an- 
terior arch of the atlas in which' the odontoid process of 
the axis ia firmly held. The vertical slips of the cruciform 
ligament pass from the transverse ligament to the basilar 
I)roce 8 s of the occipital bone and the body of the axis 
respectively, and by detaching the upper one, the odontoid 
ligaments will be fully seen. 

The Odontoid or Check Ligaments (Fig. 205, 5 ) are 
two strong bands of fibres which pass obliquely from the 
apex of the odontoid process to the margin of the fora- 
men magnum on each side, and they thus check the 
rotation of the cranium and atlas upon the odontoid 
process. Between these is a central odontoid ligameni 
{ligamentum mspensorium deiitis) passing vertically be- 
tween the margin of the foramen magnum and the top of 
the odontoid process. 

On cutting all the ligaments of the articulation except 
the transverse ligament of the atlas, the odontoid process 
will be found to bo still firmly held in position, owing to 
the fact that the ligament surrounds the contracted neck 
of the odontoid process, which is considerably smaller 
than the head. There are two synovial membranes in 
connection with the odontoid process, one in front, be- 
tween it and the posterior surface of the atlas ; the other 
behind, between it and the transverse ligament. 

Articulation of the Ribs with the VBRTEBRiE. 

The ligaments of the ribs may be divided into two sets, 
( 1 ) those connecting the ribs with the bodies of the 
vertebrro (costo-vertebral), and ( 2 ) those connecting the 
ribs with the transverse processes (costo-transverse). 

1 . The costo-vertebral ligaments are Anterior, Capsular, 
and Interarticular. 

The Anterior Costo-vertebral or Stellate Ligament 

•(Fig. 199, 2 ) consists of three short fasciculi which radiate 
from the anterior surface of the head of the rib. The 
superior fasciculus passes to the vertebra above ; middle 
fasciculus to the intervertebral substance ; the inferior 
fasciculus to the vert^ra below. The whole ligament is 
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closely connected with the anterior common ligament of 
the vertebra). This arrangement only holds good in the 
case of those ribs which articulate with two vertebra). 
In the case of the first, tenth, eleventh, and twelfth ribs, 
which articulate with a single vertebra each, the stellate 
ligament is attached principally to that vertebra, but 
sends a few fibres to the vertebra above. 

The Capsular litsament is a thin layer of fibres sur- 
rounding the articulation where the anterior ligament is 
wanting. 

The Intcrartlcular Ligament (Fig. 190, 4 ) is seen by 
removing the stellate liga- 
ment, and is a short band 
passing between the ridge 
on the head of the rib 
and the intervertebral 
substance. It divides 
the articulation into two 
parts, each of which has a 
separate synovial mem- 
hranCy but it is absent 
from the articulations of 
the fi^st, tenth, eleventh, 
and twelfth ribs, which 
have a single synovial 
membrane. 

2. The Costo-transverse ligaments are Anterior, Pos- 
terior, and Middle. 

The Anterior Costo-transverse Ligament (Fig. 206, 3) 
is attached to the upper border of the neck of all the riba 
except the first, and ascends to the lower border of the 
transverse process of the vertebra above. It separates 


Fiff. 20G. 



Fi^. 206. — Posterior view of part of the dorsal vertebral column, 
showing the ligaments connecting the vertebras with eacli other and 
the ribs with the vertebras (from Wilson). 

1. 1. Supraspinous ligament. 8. Anterior costo - transverse 
2, 2. Lig:amenta subflava, con- ligament. 

necting the lamina. 4. Posterior costo - transverse 

ligaments. 



506 


THE CHONDRO-STERNAL ARTICULATION. 


tho anterior from the posterior division of the intercostal 
nerves. 

Tlie Posterior Costo-transversc Ufiramcnt (Fig. 206, 
4 ) is a short thick band passing obliquely upward from 
the apex of the transverse process of the vertebra to the 
rough lion-articular portion of the tubercle of the rib. 

[In order to see tho middle costo-transverse ligament it 
will be necessary to make a horizontal section through the 
transverse process of a vertebra and the neck of the cor- 
responding rib, when the short ligament will be found 
between the two.] 

The Middle Costo-transverse Ligament consists of 
short strong fibres passing between the posterior surface 
of the neck of the rib and tho corresponding transverse 
process. 

A synovial membrane exists between the facet upon 
each of tho transverse processes of the ten upper dorsal 
vertebrjc and the articular tubercle of tho corresponding 
rib. 

The anterior extremity of each rib has a hollow in it 
into which the costal cartilage fits, being firmly united by 
the periosteum, ^ 

Chondro-Sternal Articulation. The cartilages of the 
true ribs fit into depressions on the side of the sternum, 
and are attached by anterior and 'posterior ligaments. A 
band attaching the seventh rib to the xiphoid cartilage is 
called the costo-xiphoid ligament. 

The fifth, sixth, seventh, eighth, ninth, and tenth 
cartilages are connected by fibrous bands. 

Synovial Membranes , — The first costal cartilage is con- 
tinuous with the sternum and has no synovial cavity. 
The second and third cartilages have a double synovial 
membrane, owing to the existence of an interarticular 
ligament. The fourth, fifth, sixth, and seventh cartilages 
have a single synovial membrane at their sternal articula- 
tions, and thei^e are in addition three synovial membranes 
between the sixth, seventh, eighth, and ninth costal carti- 
lages respectively. " 
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PART V. 

DISSECTION OF THE BACK AND SPINAL CORD. 


In dissecting the Back it is customary for the dissectors 
of the arms to take the first two layers of muscles, and 
the dissectors of the head and neck the remainder of the 
region, including the siiinal cord. 

[An incision is fo be made from the occiput to the 
sacrum in the median line, and another along each crest 
of the ilium at right angles to it. The dissectors should 
then raise the skin with all the infiltrated fascia, going at 
once down to the superficial muscles, through which the 
cutaneous nerves appear. On the left side of the subject 
the arm is to be drawn forward so as to put the latissi- 
mus dorsi oil the stretch, and the dissector should begin 
to clean the lower part of that muscle, and work uiiward 
to the trapezius ; on the right side the arm should be 
pulled down at first, and the head drawn over to the 
opposite side with hooka, to imt the upper fibres of the 
trapezius on the stretch, and the dissector must begin at 
the upper border of that muscle (already exposed in the 
posterior triangle) and work downward to the latissimus 
dorsi. On both sides the arm and scapula will require to 
be moved from time to time to put the difieront sets of 
fibres on the stretch in turn.] 

The Cutaneous Nerves are derived from the posterior 
divisions of the spinal nerves and are of small size. The 
cervical and upper dorsal nerves pierce the trapezius close 
to the spine, the second and third turning up to the 
occiput ; the lower dorsal and the lumbar nerves pierce 
the latissimus dorsi along the oblique line at which the 
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muscular fibres commence ; while the sacral nerves give 
small branches through the tendinous expansion near the 
spine. 

The First Layer of muscles (Eig. 207) consists of the 
Trapezius and Latissimus Dorsi. The trapezius partially 
overlaps the latissimus, but between them and the baso 
of the scapula is a small triangular interval in which the 
lower fibres of the rhomboideus major can be seen, and 
also, below that muscle, the posterior surfaces of two or 
three riba and their intercostal muscles. 

The Trapezius (Fig. 207, i) of one side is triangular, 
but the two muscles together resemble a trai>ezium. It 
arises from the external occipital protuberance and inner 
third of tho superior curved line of the occipital bone ; 
from the ligamentum nuchm and seventh cervical spinous 
process ; and from the spinous processes of all the dorsal 
vertebra). The fibres converge to be inserted into the 
outer third of the posterior border %f the clavicle, and 
into the upper border of the acromion process and spine 
of the scapula. The fibres thus have different directions, 
and the action of the muscle upon the scapula is said to 
dift’er according to the fibres brought into use ; the action 
of the entire muscle is to draw the scapula towards the 
spine, and thus the two trapezii throw back Ike shoulders. 
When the scapulae are fixed by other muscles, the two 
trapezii throw the head back, or one muscle acting by 
itself would draw the head and spine to that side. 

The trapezius has been seen to be supplied by the 
spinal accessory nerve and branches of the deep cervical 
plexus, it also receives branches from the posterior 
divisions of tho nerves which pierce it. 

The LigamerUum Nnchm is a band of white fibrous 
tissue which extends from the prominent spinous process 
of the seventh cervical vertebra to the external occipital 
protuberance, being connected by small slips with the 
spines of the intervening vertebroe. It intervenes between, 
and gives origin to, the muscles of the two sides of the 
neck, and in the lower animals being composed of yellow 
elastic tissue it gives'kn important support to the head. 
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The Latlsslmus Dorsl (Fig. 207, 4 ) arises by a tendinous 
origin from the posterior half of the outer lip of the crest 
of the ilium and the back of the sacrum ; from all the 
lumbar and the six lower dorsal spines ; and from the 
outer surfaces of the three lower ribs, interdigitating with 
the external oblique muscle of the abdomen. The broad 
muscular fibres become collected together as they wind 
round the inferior angle of the scapula, to which they 
sometimes have a slight attachment, and then pass 
forward and upward in front of the tores major to be 
imerted into the bottom of the bicipital groove of the 
humerus. The fibres of the muscle are twisted so that 
those which were highest at their origin are lowest at the 
insertion and vice versa. 

The latissirnus dorsi, when taking it^ fixed point below, 
rotates the humerus inwards and then draws it behind 
the back, the two muscles, when acting together, crossing 
the arms. AVhen the humerus is fixed, the muscle would 
draw up the trunk as in climbing, and may act as an 
extraordinary muscle of inspiration upon the lower ribs. 
It is supplied by the long subscapular nerve, and by the 
dorsal nerves which pierce it. 

[The trapezius is to be divided by a vertical incision 
near the spine, care being taken not to divide the sub- 
jacent tendinous origins of the rhomboidei in the cervical 
region. In reflecting the trapezius its tendon will be seen 
to glide over the smooth triangular surface at the inner 
end of the spine of the scapula. The posterior surface of 
the levator aiiguli scapulio and the two rhomboidei muscles 
are now to be cleaned.] 

Second fjayer of niuBcles. 

The Levator Ansull Scapulae (Pig, 207, 10 ) arises from 
the posterior tubercles of the transverse processes of the 
upper four cervical vertebras, and is ins&i'ted into the base 
of the scapula opposite the supraspinous fossa. The 
anterior surface of this muscle has been seen in the 
posterior triangle of the neck, where the levator covers 
the spleuius colli muscle. 




Fig. 207. — First, second, and p-art of the third layer of muscles of 
the back ; the first layer occupies the right ; the second, the left 
side (from Wilson). 

1. Trapezius. 6. Muscles of the dorsum of 

2. Ligamentum nucha;. the right scapula : infra- 

3. Acromion process and spine spinatus, teres minor, and 

of the scapula. teres major. 

4. Lntissimus dorsi. 7. Obliquus externus. 

5. Deltoid* 8. Gluteus medius. 
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muscle arising from the ligamentum nuchco aud from the 
spine of the seventh cervical vertebra. It is inserted into 
the l)ase of the scapula opposite the spine. 

The llliiiiiiiboldeiis 9IaJor (Fig. 207, 12 ) arises from the 
spinous processes of the upper four dorsal vertebra), being 
often united with the minor ; and is inMrted into the base 
of the scapula opposite the infraspinoiis fossa, the middle 
fibres being attached to a fibrous arch, which is connected 
with the bone at its extremities. 

Tho three muscles of the second layer act upon the 
scai)ula, the levator drawing up the superior angle, and the 
rhoinboidei drawing tho lower part of the bone towards 
the spine, and thus tending to rotate the scapula and 
depress the glenoid cavity. The muscles are supplied by 
branches from the upper part of tho brachial plexus. 

[The posterior belly of the omo-hyoid is to be traced 
out to the scapula (p. 36) ami the levator, rhornboidei and 
the upper half of tho latissimus dorsi are then to be 
divided, when the scapula can bo drawn away from tho 
ribs and the posterior surface of the serratus magnus 
muscle with a quantity of loose cellular tissue between it 
and the ribs will be brought into view. Tliis muscle is to 
be divided by a vertical incision, and tho clavicle being 
sawn through (if this has not already been done), tho aim 
will be attached only by the vessels and nerves, which may 
be cut through and the limb removed. Between the 
rhornboidei aud the serratus will be seen an artery, which 
is the posterior scapular. The dissector of the arm will 
proceed at once with the dissection of the scapular 
muscles (p. 32). The tendinous origin of the latissimus 
is then to be removed to expose the subjacent muscles.] 


9. Glutei niaximi. 

10. Levator iiuguli scapula?. 

11. Khoinboideus minor. 

12. Khomboicleus major. 

13. Splenius capitis ; the muscle 

internal to, and overlaid 
by, the splenius, is the 
comnlexus. 

14. Splenius colli, partially 

seen; the common origin 
of the splenius is seen 
attached to the spinous 


processes below the ori^dn 
of the rhoinboidcus maj<»r. 

15. Vertebral aponeurosis. 

16. Serratus posticus inferior. 

17. Supraspinatus. 

18. Infraspinatus. 

19. Teres minor. 

20. Teres major. 

21. Long head of triceps. 

22. Serratus magnus. 

23. Ubliquus iutemus abdo- 

minis. 
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The Third Layer of idascles (Fig. 207) consists of the 
Serratus posticus, superior and inferior, and the Splenius, 
which is divided into splenius capitis and splenius colli. 

The Serratus Posticus Superior arises from the liga- 
mentum imchm and the spinous processes of the seventh 
cervical and upper two dorsal vertebra) ; and passes 
downwards to be inserted into tho superior borders of the 
upper four ribs, externally to their angles. 

The Serratus Posticus Inferior (Fig. 207, i 6 ) arises 
from the spinous processes of the last two dorsal and 
upper two lumbar vertebrm ; and passes upwards to be 
inserted into the lower borders of the last four ribs, 
external to* their angles. 

The serrati postici are antagonistic muscles, the superior 
raising the ribs, and being therefore a muscle of inspiration, 
the inferior depressing the ribs, and being therefore a 
muscle of expiration. 

[The serrati muscles are to be divided and turned aside, 
when the posterior portion of the fascia lumborum' 
(p. 213) covering the deeper muscles, and united more orv 
less with the origins of the latissimus dorsi and serratus 
posticus inferior as well as with the subjacent muscles, 
will be seen. The name of vertebral aponeurosis has been 
given to the continuation of this structure beneath the 
serratus posticus superior and over the deep muscles; 
this is to be defined and afterwards must be removed.] 

Tho Splenius (Fig. 207) is single at its origin^ which is 
from the lower half of the ligamentum nuchse and from 
the spinous processes of the seventh cervical and upper 
six dorsal vertebrae. 

The splenius capitis ( 13 ) or upper portion is inserted 
across the mastoid process and into the outer third of the 
^superior curved line of the occipital bone, immediately 
beneath the stemo-mastoid muscle. 

The splenius colli ( 14 ) or lower portion is inserted into 
the posterior tubercles of the transverse processes of \ihe 
upper four cervical vertebrao.* 

* The splenitts is inserted into the posterior tubercles of the 
.vertebrae which gave origin to the levator anguli scapulas. 
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The splenii draw the head and neck backward and thus 
assist in maintaining the erect posture. 

The splenius capitis was seen in the posterior triangle 
of the neck, but the splenius colli was hidden by the 
levator anguli scapulfe. At the upper border of the 
splenius the nearly vertical fibres of the compleKUs 
ai)pear.* 

The Fourth I^ayer of Muscles (Fig. 208) consists of 
the Spinalis dorsi, the Erector spinco with its subdivisions, 
and the Complexus. 

The Spinalis Dors! (Fig. 208, 4 ) lies close to the 
spinous processes, arising from the last two dorsal and 
upper two lumbar spinous processes, and being imerted 
into the spinous processes of the upper six dorsal ver- 
tebras. 

The Erector Splnae (Fig. 208, i) is the great muscle 
filling up the hollow at the back of the sacrum and 
lumbar vertebrae. It arises from the posterior fifth of the 
inner lip of the crest of the ilium ; from the posterior 
surface of the sacrum ; from the transverse and spinous 
processes of all the lumbar vertebrae ; as well as from the 
aponeurosis covering the muscle. 

Opposite the last rib the erector divides into the sacro- 
lumbalis and longissimus dorsi muscles, of which the 
sacro-lumbalis is the farther from the median line. 

The Sacni-LumballB (Fig. 208, 2 ) is the smaller of the 
two divisions, and -passes upward and outward to be 
inserted into the angles of the six lower ribs. 

The AcccssortuH (musculus accessorius ad sacro-lum- 
balem) is placed internally to the sacro-lumbalis, and con- 
sists of muscular slips which pass from the lower six to 
the upper six ribs near their angles. ^ 

The Cervlealis Ascendens (Fig. 208, 5 ) is placed in- 
ternally to the accessorius, of which it is the continuation, 

* The student is advised not to burden his memory witli the 
attachments of the remaining muscles of the back, with the exception 
of the small muscles of the suboccipital region. He should however 
dissect the principal ones so as to be able to identify them and to 
know their gener«d positions. 
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arising from the upper 
four ribs, and being in- 
serted into the posterior 
tubercles of the transverse 
processes of the lower 
four cervical vertebrae, 
with the exception of the 
seventh* 

Thelionslsslmus Dorsl 

(Fig. 208, 3 ), the inner 
division of the Erector 
spina), is inserted into the 
transverse processes of all 
the dorsal vertebrae, and 
into the ten lower ribs 
externally to their tu- 
bercles. 

The Transversalls 
Cervicis (Fig. 208, 6) is the 
continuation of the loii- 
gissimus, and lies to its 
inner side, arising from 
the transverse processes 
of the upper six dorsal 
vertebrae. It is inserted 
into the posterior tuber- 
cles on the transverse 
processes of the lower six 
cervical vertebrae. 

The Trachelo-mastold 


* The muscles forming the outer division of the erector spinas 
may be remembered by the first syllable of S.^Cro-lumbalis, thus— 
Sacro-lumbalis, Accessorius, Cervicalis ascendens. 


Fig. 208. — Fourth and fifth, and part of the sixth layer of the 
muscles of the back (from' Wilson). 

1. Common origin of the erector 4. Spinalis dorsi. 

spinm. ^ Cervicalis ascendens. 

2. Sacro-lumbalis. 6. Transversalis cer\'ici8. 

3. Longissimus dorsi. 7. Trachelo-mastoideus. 
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(Fig. 208, 7 ) is to tho inner side of the transvcrsalis, and 
between it and the complexus. It arises with the trans- 
vcrsalis from the transverse processes of the upper four 
dorsal vertebrae and from tho articular processes of tho 
lower four cervical vertebrae; and is inserted into tho 
posterior part of the ap^x of the mastoid process beneath 
the splenius capitis. 

The Complexus (Fig. 208, 8) is a large muscle placed 
close to the vertebrae and reaching to the occiput, and is 
remarkable for a tendinous intersection about its middle, 
and for being incrced by tho great occipital and third 
nerves. It arises from the transverse processes of tho 
upper six dorsal and last cervical vertebra), and from the 
articular processes of the 4th, 5th, and 6 th cervical ver- 
tebra). Its fibres ascend nearly vertically to be imerted 
into the occipital bone between the curved lines. 

The most internal and superficial part of the complexus 
has been called the Biventer Cervlcls, fromHho fact that 
it consists of two fleshy portions or bellies with an inter- 
vening tendon. 

Tho erector spina) is one of the most important muscles 
for maintaining the erect position of the trunk, and the 
complexus in addition draws back the head. 

Occipital Artery (Fig. 209, 3 ). — The second portion of 
the occipital artery is now exposed in its course between 
the muscles attached to the occipital bone. It was 
traced along the lower border of the digastricus in tho 
neck (p. 365) and, leaving that muscle, it now runs beneath 
the splenius capitis and trachelo-mastoidcus, lying above 
the border of the superior oblique muscle and then 
getting on to the complexus close to its insertion. It 
last^ pierces the trapezius to reach the back of the 


8. Complexus. 

9. TraoBversalis cervicis, show- 

ing its origin. 

10. SemiBpinalis dorsi. 

11. Semispiniilis colli. 

12. Rectus posticus minor. 

13. Rectus posticus major. 


14. Ubliquus superior. 

15. Oblic^uus interior. 

16. Multifidus spiinc. 

17. Levatores costarum. 

18. Intertransversales. 

19. Qua^atus lumburum. 



516 


THE SUBOCCIPITAL REGION. 


»calp, being accompanied by the great occipital nerve, 
which appears through the trapezius (i). 

The Arteria princeps cervicis is given off from this por- 
tion of the occipital artery and divides into a branch to 
the trapezius and a descending larger one, which passes 
beneath the complexus to anastoipose with the profunda 
cervicis artery, 

[The complexus is to be divided transversely at the 
point where the great occipital nerve pierces it so as to 
preserve the nerve uninjured, and the muscle is then to 
be dissected up from the condensed ceUular tissue beneath 


Fig. 209. 



it and turned outward. The small muscles with the 
vessels and nerves of the suboccipital re^on are then to 
be dissected out, together with the semispinalis muscle 
which tills the vertebral groove in the cervical and dorsal 

Fig. 209. — Suboccipital region (drawn by J. T, Gray). 

1. Occipitel artery and nerve 9. Great occipital nerve. 

piercing trapezius. 10. Obliquus superior. 

2. Trapezius. 11. Semispinalis colli. 

8. Occipital arteiy. 12. Sterno-mastoideus. 

4. Complexus. 14. ^lenius capitis. 

.*>, Vertebral artery. 16. iVachelo-mastoideas. 

6. Rectus capitis posticus minor. 18. Obliquos inferior. . 

7. Suboccipital nerve. 20. I^mispinalia colli. 

8. Rectus capitis posticus major. 
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regions. All vessels and nerves are to be carefully pre- 
served.] 

The Flftli Layer of Muscles (Fig. 208) consists of the 
two Becti, the two Obliqui^ and the Semispinalis muscles. 

The Rectus Capitis Posticus Major (Fig. 209, 8) 
arises from the spinous process of the axis, and passes 
upward and outward to be inserted into the outer i)art 
of the inferior curved line upon the occipital bone, and 
into a small portion of the space below it. 

The Rectus Capitis Posticus Minor (Fig. 209, 6) is 
placed close to the median line and is slightly overlapped 
by the preceding muscle. It arises from the posterior 
tubercle of the atlas, and is inserted by fleshy fibres into 
the space below the inferior curved line on the occipital 
bone, close to the median line and to its follow muscle of 
the opposite side. 

The Olillquus Inferior (Fig. 209, i8) arises from the 
spinous process of the axis, and is inserted into the 
posterior tubercle of the transverse process of the atlas. 
Around the lower border of this muscle the great occipital 
nerve makes its appearance. 

The Obliquus Superior (Fig. 209, lo) is the continuation 
upwards of the preceding muscle. It arises from the 
transverse process of the atlas, and is inserted into the 
space between the curved lines of tho occipital bone, 
externally to the complexus and overlapping the rectus 
major. The occipital artery has been seen to run along 
the upper border of this muscle. 

The recti muscles draw the head backward, and the 
rectus major, owing to its oblique direction, assists 
slightly in producing rotation. The obliqui produce 
rotation, the inferior oblique rotating the atlas upon the 
axis, and the muscle, of one side acting with the superior 
oblique of the other, which latter acts slightly upon the 
skull. 

Vertebral Artery (Fig. 209, 5). — The horizontal portion 
of the vertebral artery will found in the triangle 
formed by the rectus posticus major and the two oblique 
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muscles. It ascends through the foramina in the 
transverse processes of the vertebrae beginning at tho 
sixth, and having perforated the atlas is seen to wind in 
the groove behind the superior articular process of that 
bone and pierce the posterior occipito-atloid ligament to 
enter the vertebral canal. Lastly it reaches the interior 
of tho skull through the foramen magnum. While in the 
transverse processes the artery gives small branches to 
the muscles and to the spinal cord, and in its horizontal 
portion it occasionally gives off a branch to the back of 
the skull to supply the muscles. 

The Vertebral 'oeiii does not accompany tho artery in 
this part of dts course, but only commences close to tho 
transverse process of the atli^ by the junction of one or 
two minute radicles. The vein accompanies the artery 
through the transverse processes of the vertebrae, and ends 
in the innominate vein. 

The Subocclpltal Nerve (Fig. 209, 7 ) (posterior division 
of 1st cervical) emerges between the occiput and atlas, 
and generally beneath the vertebral artery. It is of 
small size, and supplies branches to the recti and obliqui 
muscles and one to the complexus. 

The Great Occipital Nerve (Fig. 209, 9 ) is the 
posterior division (internal branch) of the second cervical 
nerve, and leaves the vertebral canal between the atlas 
and axis. It winds below the inferior oblique, giving a 
branch to that muscle, and then turns upward to pierce 
the complexus and trapezius muscles and supply the skin 
of the occipital region. Its external branch is of small 
size. 

The posterior division of the third nerve gives a branch 
which takes the same direction as the great occipital nerve 
and is joined with it. 

The Deep Cervical Artery lies upon the semispinalis 
colli muscle, and is exposed when the complexus is 
reflected. It is the posterior branch of the superior 
intercostal artery (p. 436) and reaches the back by passing 
between the transverse process of the last cervical 
vertebra and the neck of the first rib. It supplies the 
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deep muscles, anastomosing with the muscular branches 
of the vertebral and with the prinoeps cervicis of the 
occipital artery. There is thus an anastomosis established 
between a branch of the carotid and a branch of the 
subclavian artery, which firould enlarge if the common 
carotid artery were tied. 

The Semlsplnalls (Fig. 208) is divided into the senii- 
spinalis colli and semispinalis dorsi. 

Se7iiispi7ialis colli (ii) arises from the transverse 
processes of the six upper dorsal vertebroB and the 
articular processes of the four lower cervical vertel)raj, 
and is imerted into the spines of the cervical vcrtebrie 
from the 2nd to the 5th inclusive. 

Semispinalis dorsi (lo) arises from the transverse 
processes of the dorsal vertebra) from the sixth to the 
tenth inclusive, and is inserted into the spinous processes 
of the last two cervical and upper four dorsal vertebra). 

Spinal Nerves. — The Posterior Divisions of all the 
spinal nerves (with the exception of the first cervical 
and fourth and fifth sacral) divide into internal and 
external branches which supply all the muscles of the 
back. 

The Internal branches of all the cervical nerves (except 
the first) and of the upper six dorsal nerves become 
cutaneous near the spinous processes. 

The External branches of the lower six dorsal and of 
all the lumbar nerves, become cutaneous at an oblique 
line corresponding to the margin of the aponeurosis of the 
latissimus dorsi. 

The External branches of the upper sacral nerves 
become cutaneous near the median line. The fourth and 
fifth sacral nerves are very small and join with the 
coccygeal nerve. 

The Coccygeal nerve emerges from the lower end of the 
vertebral canal and is distributed to the coccyx. 

The Posterior Divisions of the Intercostal and Lumbar 
Arteries divide like the nerves into internal and external 
branches, which accompany the nerves to the muscles 
of the back. 
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The sixth £.ayer of llla§cle8 (Fig. 208) consists of the 
Tiitei'spinales, Intertransveraales^ Multifidus Spinse, and 
Levatores Costarum, which will not repay the trouble of 
dissection. 

The position of the Interspim|les and Intertransversales 
is sufficiently indicated by their names. 

The Multifidus Spinoa (i6) fills up the vertebral groove 
210 . 



beneath the erector spiuse, arising from the articular 
processes of the cervical and lumbar vertebrae and from 


rig. 210. — Section of neck at the fourth cervical vertebra 
(altered from Bdraud). 


1. Anterior jugular vein. 

2. Trachea. 

3. (Esophagus. 

4. Sterno'hyoid muscle, 

5. Stemo-thyroid muscle. 

6. Platysuia myoides. 

7. External jugular vein. 

8. Steriio*inastoid. 

9. Thyroid gland. 

10. Ooihmon carotid artery. 

11. Internal jugular vein. The 

descendens noni nerve is 
seen in front of these 
vessel8»the pneurao-gastric 
between them, and the 
sympathetic behind them. 


12. Longus colli, with rectus 
capitis anticus major to 
outer side. 

18. Scalenus anticus with phre- 
nic nerve. 

14. Vertebral vessels in trans- 

verse process. 

15. Scalenus medius with bra- 

chial cords in front. 

18. Splenius colli. 

17. Complexus. 

18. Semi-spinalis colli. 

19. Splenius capitis. 

20. Levator anguli scapulaa* 

21. Trapezius. 
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the transverse processes of the dorsal vertebrae and 
sacrum. The muscle is inserted into the spinous processes 
of all the vertebrae except the atlas. 

The Levatores Costarum are twelve fan-shaped muscles 
passing between the dorsal^ransverse processes and the 
upper borders of the riba. 

The Spinal Cord and MEMBRANf». 

[To open the spinal canal the remains of the muscles 
of the back should be cleared away as far as possible, 
when some part of the plexus of dorsi-spinal veins may bo 
seen upon the vertebroo. A block then being placed beneath 
the thorax so as to make the dorsal region prominent, a cut 
is to be made with the saw on each side of the Aiiddle line, 
so as to divide the laminae of the vertebra) as far out as 
possible. Two or three of the arches being now removed 
with the chisel, the point of a spine chisel or rachet is to 
be introduced into the canal and the rachet carefully ham- 
mered through the arches of the vertebroo for the whole 
length of the spine, except the upper two cervical vertebroo. 
The operation being repeated on the opposite side, the 
arches can be removed with the bone-forceps, and the 
canal will be thoroughly opened. On the inner surface of 
the arches will be seen the ligamenta suhfiam which are 
described with the other vertebral ligaments (p, 600).] 

Upon opening the Spinal Canal some loose tissue 
and fat will bo seen, together with the meninfjeo-raeliidian 
veins f which are occasionally full of blood. Those extend 
for the whole length of the spinal cord under the name of 
posterior longitudinal spinal veins, and communicate both 
with the veins outside the vertebrae and with the anterior 
longitudinal s^unal veins at the backs of the bodies of the 
vertebrae. 

By removing the fat and veins the dura mater will bo 
exposed. 

The Dura Dater (Fig. 211, i) of the spinal cord differs 
from the dura mater of the brain, in being comparatively 
smooth on its exterior, and in not forming the periosteum 
of the vertebree. It also does not send processes into 
the spinal cord, nor has it any sinuses formed in it, but 
has numerous large veins on its outside. 
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The dura mater, being opened by a longitudinal incision, 
will be found to be a tube firmly connected with the 
margin of the foramen magnum, where it is continuous 
with the dura mater of 
the skull. The tube is 
largest in the cervical and 
lumbar regions, but at 
the top of the sacrum it 
becomes impervious, and 
is continued to the 
coccyx by a small fibrous 
process. Sheaths are 

given to all the spinal nerves, and take corresponding 
directions, being nearly horizontal in the cervical region 
and gradually becoming more vertical below. In the 
sacral canal the sheaths of the nerves lie side by side 
with the fibrous continuation of the dura mater between 
them. 

By removing the transverse process of two or three of 
the dorsal vertebra), the tubes of dura mater may be traced 
upon the nerves to the intervertebral foramina, and will 
be found to be lost upon the nerves themselves. 

[By opening one of the tubes of dura mater the position 
of the ganglion upon the posterior root in the interverte- 
bral foramen will be seen. The cord is next to be removed 
by carrying the knife along the outside of the dura mater 
so as to divide the nerves as far out as possible, those 
which have been thoroughly exposed by tne above dis- 
section being divided beyond the ganglion. The cord 
attaching the dura mater to the coccyx 's to be divided, 
and the sacral nerves cut as long as>^\}idsible, and lastly 
the dura mater divided transversely at the level of the 
axis. The cord when removed is to be laid out on a table 
with the posterior surface uppermost.] 

Fig. 211. — Transverse section of the spinal cord and its 
membranes (from Hirschfeld and Leveille). 

1. Dara mater. 6. Anterior root of nerve. 

2. Parietal layer of arachnoid. 7. Ligamentum dcnticulatnra. 

3. Visceral layer of arachnoid. 8. Ganglion on posterior root of 

4. Cavity of arachnoid. 

5. Subarachnoid space. « 


Fig. 211. 
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The anterior and the posterior surfaces of the spinal 
cord when removed from the body, may always be dis- 
tinguished as follows : — 

1. There is a bright shining cord (linea splendens) 
running down the anterior §urfaco. 

2. There is one spinal artery on the anterior, but two 
arteries on the posterior surface. 

3. The posterior roots of the nerves are ganglionic. 

The Arachnoid (Fig. 211, 2, 3) consists of a parietal and 

visceral layer like the arachnoid of the brain, with which 
it is continuous. The parietal layer is seen on the inner 
surface of the dura mater, to which it is firmly attached ; 
the visceral layer is reflected loosely upon the Spinal cord, 
giving to the several nerves loose sheaths which are 
reflected upon themselves at the point where the nerves 
pierce the dura mater. 

The Subarachnoid Space (Fig. 211, 5) is between the 
visceral layer of the arachnoid find the spinal cord, and 
can bo shown by lifting up the arachnoid with forceps, or 
by inserting a blowpipe and forcing air beneath the mem- 
brane. This space communicates with the interior of tho 
brain by an opening .at the lower extremity of the fo\irth 
ventricle. It lodges the svhamchnoid fluid, which also 
enters the ventricles, and is hence called cerehro-spiiutl 
fluid,* 

[The cord is to be turned over so as to expose its an- 
terior surface, and an incision is to be made through the 
dura mater to expose the arachnoid and subarachnoid 
space, as was done behind. The pia mater is then to be 
examined both on the front and back of the cord.] 

The Pla Mater encloses the spinal cord, giving prolonga- 
tions upon the roots of the nerves. It is continuous with 

* It has been supposed that a distinct serous membrane existed 
beneath the true arachnoid, in which the subarachnoid fluid was 
contained. Mr. Hilton has given prominence to this view lately in 
his “Lectures on Rest and Pain” (1863), but the question was 
decided some years since by Dr. Shari)ey, who found that micro- 
scopically there was no evidence of a second serous membrane. 
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the pia mater of the brain, but is more fibrous and less 
vascular than it. It sends a process into the anterior 
median fissure of the cord, opposite to which is a fibrous 
band called linea splendensy and at the first lumbar ver- 
tebra (termination of the saJual cord) ends in the filum 
ttrminale or cevUral ligament of the cord, which lies within 
the prolongation of the dura mater to be attached with it 
to the coccyx. 

The litffamentiiin DciitlGalatum (Fig. 212, i6) is found 
on each side of the cord between the anterior and pos- 
terior roots of the nerves. It is formed by a series of 
twenty-one or two serrations, connected with the pia mater 
and with *tho inner surface of the dura mater midway 
between the apertures of exit for the nerves. It serves 
to sling the cord and secure it from shocks. 

The Anterm' Spinal Artery and the Two Posterior 
Spinal Arteries may be traced upon the cord if well- 
injected. They are branches of the vertebral arteries, 
the anterior being formed by the junction of a branch 
from each side. The arteries ramify in the pia mater, 
anastomosing with the spinal branches which enter 
the vertebral canal through the intervertebral fora- 
mina. 

The Veins of the cord pass through the intervertebral 
foramina to join the vertebral, intercostal, and lumbar 
veins. 

The Spinal Cord (Figs. 211, 212) extends from the 
termination of the medulla oblongata at the level of the 
upper border of the atlas, to the first lumbar vertebra. 
It is cylindrical in shape, but presents two flattened en- 
largements, one the hrachidly which extends from the third 
cervical to the first dorsal vertebra, and the lower or 
Inmhar enlargement near the lower extremity of the 
cord. From the upper enlargement the nerves to the 
upper extremity have their origins ; from the lower en- 
largement the lumbar and sacral nerves arise, which, 
lying side by side before they leave the vertebral canal, 
form the canda equina. 

The cord presents an anterior median fissure which 
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extends for its whole length, 
and a posterior median, 
fissure which is most dis- 
tinct at the upper and lower 
parts of the cord. 

A lateral fissure extends 
along the line of attachment 
of the posterior roots of the 
spinal nerves, thus dividing 
each half of the cord into 
an anterolateral and a pos- 
terior column. 

The anterior roots ot the 
nerves emerge from the 
antero-latoral columns, and 
these are sometimes con- 
sidered to mark a further 
subdivision into anterior 
and lateral columns. At 
tho bottom of the median 
fissures is the commissure^ 
which is nearer to the an- 
terior than the posterior 
surface of the cord. 

The Spinal Nerves (Fig. 
212) are thirty-one in number 


Fig. 212. 



Fig. 212. — Fourth ventricle and upper part of spinal cord and 
membrane?. Tlic posterior roots of the nerve arc removed on the 
left side (from llirschfeld and Leveillc). 


1. Corpora qiiadrigemina. 

2. Fillet of the olivary body, 
o. Processus a ccrebello ad 

testes. 

4. Processus a cercbello ad 

pontem. 

5. Processus a cerebello ad 

medullam. 

6. Floor of fourth ventricle. 

7. Glosso-pharyngeal nerve. 

8. Pneuivo-gastric nerve. 

9. Spinal-accessory nerve. 

10. Posterior columns of spinal 
cord. 


11, 11. Anterior divisions of 

spinal nerves. 

12. 12. Ganglia of nerves. 

13, 13. Posterior divisions of 
spinal nerves. 

14, 14. Posterior roots of spinal 

nerves. 

15, Line of origin of posterior 

roots of left side. 

16, 16. Ligamentum denticula- 

turn. 

17, 17. Anterior root of spinal 
nerves. 

18. Dura mater. 
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on each side of the cord. Each nerve has been seen to 
arise by two roots, the posterior (with the exception of 
the first nerve) being larger than the anterior. The 
posterior roots have each a ganglion which is generally 
jdaced in the intervertebral foramen, at which point the 
anterior (motor) and posterior (sensory) roots unite to 
form a spinal nerve of mixed endowments. 

The first two cervical, with the sacral and coccygeal 
nerves, are exceptions to the general rule as regards the 
position of the ganglia. The ganglia of the two cervical 
nerves lie upon the arches of the atlas and axis, at which 
points the roots of the nerves unite. The ganglia of the 
sacral and boccygeal nerves are within the sacral canal. 

Each spinal nerve divides into an anterior and a pos- 
terior trunk, the anterior divisions being the larger 
tliroughout, with the exception of the 1st and 2nd cervical 
nerves of which the posterior is larger than the anterior 
division. The majority of the spinal nerves divide just 
outside the intervertebral foramina, but in the first cer- 
vical, the last sacral, and the coccygeal nerves the division 
takes place within the dura mater ; and the upper four 
sacral nerves divide within the sacral canal, the anterior 
and posterior trunks emerging at the anterior and posterior 
sacral foramina. 

On a transverse section (Fig. 211) the spinal cord 
will bo found to consist of white nervous matter, in 
which are seen two grey crescents, with their convexities 
turned toward one another and connected together by a 
grei/ Cirniniissure, in front of which are some white fibres 
forming the white commissure. 

The anterior cornua of the grey crescents are larger 
than the posterior cornua, but do not reach to the peri- 
phery of the cord ; the slender posterior cornua are closely 
connected with the posterior roots of the spinal nerves in 
the lateral fissure. A small central canal exists through- 
out the cord. 

It is impossible for the student in his ordinary dissec- 
tion to investigate the minute anatomy of the spinal 
cord, and ho is therefore referred to works on minute 
anatomy for fuller details. 
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DISSECTION OF THE BRAIN. 


JjEPORp: dissecting the Membranes or Vessels of the 
Brain, it will bo well to recognise the several parts of the 
Encephalon, as this will assist the student in following 
the description. 

The upper part of the brain is formed by the Cerebrum 
or great brain, which is divided into two symmetrical 
halves by a median longitudinal fmnre. The under 
surface or base of the brain is n\uch more complicated 
than the upper surface, and will be subsequently ex- 
amined more particularly. At the posterior part will be 
seen the Cerebellum or smaller brain, which consists of 
two symmetrical halves, like the great brain ; these are 
united by a convex white body, the Pons Varolii, at the 
lower border of which is the upper x>art of the spinal cord 
or the Medulla Oblongata. 

These parts will be readily recognised by referring to 
Fig. 214. 

[The brain is to be placed in a plate with the base 
upward, for the examination of the membranes and the 
dissection of the vessels.] 

The Membranes of the Brain are the Dura Mater, 
the Arachnoid, and the Pia Mater. 

The Dura Mater has been already seen lining the skull 
and giving off processes for the support of the brain 
(p. 327). 
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The Arachnoid is a serous membrane which has been 
seen to consist of two layers— which lines the 
dura mater, and visceral^ which is now to be examined. 

The Visceral layer is more or less united with the 
subjacent pia mater, but differs from it, in passing from 
one convolution to another without dipping into the 
sulci. It passes into the great longitudinal fissure 
between the hemispheres of the cerebrum, and may be 
conveniently traced from the anterior termination of this 
over the base of the cerebrum (the lobes of which it binds 
together) to the cerebellum and medulla oblongata, where 
it becomes continuous with the arachnoid of the spinal 
cord. It gives sheaths to the cranial nerves as far as the 
foramina of exit, where they are reflected to join the 
parietal layer of arachnoid. 

Between the arachnoid and the pia mater is the 
Subarachnoid Space, which contains the cerebro-spinal 
fluid, and which, though existing all over the brain, is 
only to be seen in the following places : — 

The Anterior Subarachnoid Space (diamond-shaped 
space) is immediately in front of the pons Varolii, and is 
formed by the stretching of the arachnoid from one 
middle lobe of the cerebrum to the other, as far forward 
as the optic commissure. 

The Posterior Subarachnoid Space (fourth ventricle) 
will be found beneath the cerebellum on lifting up the 
medulla oblongata. This communicates with the sub- 
arachnoid space of the spinal cord, and with the interior 
of the brain by means of an aperture into the fourth 
ventricle, which may now be seen by removing the layer 
^ of arachnoid. 

The Pia Mater is a vascular membrane closely in- 
vesting the brain and passing into the sulci between the 
convolutions, besides giving processes into the interior 
of the brain which will be subsequently examined. It 
becomes more tough and fibrous as it approaches the spinal 
cord, upon which its vasculaiity almost entirely disappears. 

[The arachnoid is to be removed from the arteries at 
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the base of the brain, which ai e to bo cleaned and the 
branches followed. It will now be possible to show the 
longitudinal iissure between the two anterior lobes of the 
cerebrum more clearly than before, and also the fissure of 
Sylvius between the finterior and middle lobes of each 
side, into which a large artery may be traced.] 

The Arterlea of the Brain (Fig. 213 ) are derived from 
four great trunks — the two vertebral and the two internal 
carotid arteries. 

The Vertebral Artery (i) has been seen to be a branch 
of the subclavian artery, and has been traced through the 
transverse processes of the cervical vertebrje^ to the atlas. 
The artery pierces the dura mater between the occiput 
and the atlas, and enters the skull through the foramen 
magnum by the side of the medulla oblongata. At the 
lower border of the pons Varolii the two vertebrals unite 
in the Basilar Artery (6), which passes along the middle 
line of the pons Varolii to bifurcate at its anterior border 
into the 'posUinor cerebral arteriee (8). 

The Brandies of the Vertebral Artery are : — 

1. A small Posterior Spinal artery (3) which runs down 
the posterior surface of the spinal cord with its fellow of 
the opposite side. 

2 . A small Anterior Spinal artery (2) which joins its 
fellow of the opposite side to form a small trunk which 
runs down the anterior surface of the spinal cord. 

3 . A small Posterior Meningeal artery (4) to the dura 
mater. 

4. The Posterior Infenor Cerebellar artery (5) wliich 
passes backward to the posterior part of the inferior 
surface of the cerebellum, and anastomoses with the other 
cerebellar arteries. 

The Bra'/iches of the Basilar Artery are : — 

1. The Anterior Inferior Cerebella/r arteries^ a pair of 
small branches passing to the anterior part of the inferior 
surface of the cerebellum on each side, and anastomosing 
with the other cerebellar arteries. These are only two 
of the following. 

2 . Transverse arteries of the Pons^ four or five on each 

H M 
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jside, which supply the pons Varolii, and one of which, 
the auditory^ accompanies the auditory nerve into the 
temporal bone. 

Fi^^ 213. 



Fi{(. 213. — Arteries of the Brain and Circle of Willis (from Wilson). 

1. Vertebal arteries. branch of the internal 

2. Anterior spinal branches unit- carotid. 

inf^ to form a single vessel. 10. Internal carotid artery. 

3. Posterior spinal artery. showing its curves within 

4. Posterior meningeal artery. the skull. 

o. Inferior cerebellar art cry. 11, Ophthalmic artery divided. 

3. Basilar artery giving off 12. Middle cerebral artery. 

transverse branches. 13. Anterior cerebral arteries, 

7. Superior cerebellar artery. connected by — 

8. Posterior cerebral arte^. 14. Anterior communicating ar- 

0. Posterior communicating tery. 
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3. The Supenor Cerebellar arteries (7) wliich arise close 
to the bifurcation, having tho third pair of nerves between 
them and the posterior cerebral arteries. Each artery 
winds round the crus cerebri, parallel to the fourth nerve, 
to the ujjper suiface of the cerebellum, where it anasto- 
moses with its fellow and with tho inferior cerebellar 
arteries. 

4. The Posterior Cerebral arteries (8) which arc the tei - 
ininal branches of the basilar trunk. Each artery winds 
round the crus cerebri, parallel to the superior cerebellar 
artery but separated from it by the third nerve, and is 
distributed to the under surface of the posterior hjbc of 
the cerebrum, where it anastomoses with the middle 
cerebral artery. It gives off small branches to the locus 
perforatm posticus and a c/ioroitl artery to the velum 
interposiium. 

The Internal Garotlcl Artery (Fig. 213, zo) has been 
traced to the anterior clinoid process of tho sphenoid bone, 
close to which it was divided in removing tho brain. TJiO 
artery roaches the base of the brain close to the outer 
side of the optic commissure, and at once breaks up into 
three branches — the anterior and middle cerebral, and 
the posterior communicating arteries. 

1. The AiUerior Cerebral artery (13) runs forward in tho 
longitudinal fissure and, turning round the corpus 
callosum, is distributed to tho anterior part of tho cere- 
brum. The arteries of the two sides are united at the 
commencement of the fissure by a short transverse branch, 
the anterior communicating artery (14). 

2. The Middle Cerebral artery (12) is a large branch 
which nins in the fissure of Sylvius between the anterior 
and middle lobes and reaches tho surface of the brain, 
where it anastomoses with the anterior and i^ostcrior 
cerebral arteries. It gives off some small branches near 
its commencement, which inerce the locus perforatus 
aniicus. 

3. The Posterior Communicating artery (9) is a long 
slender branch which runs backward to join the posterior 
cerebral artery at a right angle. 
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A choroid artery is given off by either the carotid or 
the middle cerebral artery, and winds round the Crus 
cerebri to the choroid plexus of the lateral ventricle. 

The Circle of Willis (Fig. 213) is the name given to 
the communication between the arteries at the base of 
the brain, and may be traced on either side from before 
backward as follows : — ^Anterior communicating, anterior 
cerebral, and carotid arteries ; posterior communicating, 
posterior cerebral, and basilar arteries. This free anas- 
tomosis is of importance in carrying on and equalising 
the circulation of the blood in the brain when an ob- 
struction to .one of the main trunks occurs. 

Various irregularities of the vessels forming the circle 
of Willis may be met with, the arteries being much above 
or below their normal size in various parts of the circle ; 
but the direct communication between the trunks is 
almost constant. 

The Veins of the brain open into the sinuses of the 
skull, which have been examined (p. 328). 

The Base op the Brain. 

[The arachnoid and pi a mater are to be carefully dis- 
sected from the base of the brain, care being taken not 
to detach any of the nerves. It should be noticed that 
the pia mater disappears on the outer side of each crus 
cerebri beneath the middle lobe of the cerebrum ; this is 
the commencement of the great transverse fissure of 
the brain which opens into the inferior cornu of the 
lateral ventricle. The pia mater upon the cerebellum and 
posterior part of the cerebrum should be left undisturbed 
so that the velum interpositum may not be damaged.] 

The under surface of the great brain or Cerebrum is 
divided into three lobes on each side of the median line. 

The Anterior Lobe (Fig. 214, a) of the cerebrum is 
separated from the middle lobe by the fissure of Sylvius 
and from the opposite side by the longitudinal fissure. 
Its under surface is hollowed out in the centre and fits 
closely upon the orbital plate of the skull. It presents 
several small orbital convolutions and close to the median 
line the extremity of the cmivolution of the longitudhial 
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fissure, ill which, about half an inch from the fissure and 
parallel to it, is the olfactory sulcus which lodges the 
olfactory peduncle. 

The Midillc Lobe (Fig. 214, i8) of the cerebrum is 
separated from the anterior lobe by the fissure of Sylvius, 
but is continuous with the posterior lobe, the division 
between the two being marked only by the border of the 
cerebellum, the under surface of which is now seen. Jt 
occupies the middle fossa of the base of the skull, and 
presents the convolutions forming the temporal lobe, to 
be afterwards described. • 

It will be most convenient to examine the several 
structures found in the base of the brain in* front of the 
pons Varolii from before backward, first in the median 
line and afterwards on each side. In the median line 
from before backward are — (1) the longitudinal fissure ; 
(2) the lamina cinerea; (3) the optic commissure; 

(4) the tuber cinereum (with the infundibulum) ; 

(5) the corpora albicautia; (G) the locus perforatus 
posticus. 

On each side from before backward are — (1) the under 
surface of the anterior lobe of the cerebrum with (2) the 
olfactory bulb and the olfactory peduncle resting in the 
olfactory sulcus ; (3) the optio nerve (in front of the 
commissure) and (4) the optic tract (behind the com- 
missure) ; (5) the locus perforatus anticus close to the 
commencement of (6) the fissure of Sylvius; (7) the crus 
cerebri diverging from its fellow, with the commencement 
of the transverse fissure to its outer side ; (8) the third 
nerve appearing between the divergent crura ; (9) the 
fourth nerve winding round the crus ; (10) the under 
surface of the middle lobe of the cerebrum. 

The Lonirituillnal Fissure (Fig. 214, i) is tlie terminal 
portion of the fissure which divides the upper surface of 
the brain into the two hemispheres. It separates the an- 
terior lobes of the cerebrum, and if these are drawn apart 
a white body will be seen at the bottom of the fissure, 
which is the corpus callosum ; the anterior part around 
which the anterior cerebral arteiy turns, being known a.s 
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the gmu^ and the central portion continued into the 
lamina cinerea as the rostrum. 

Fiff. 214. 



Fii;. 214. — Tlie base of the brair 

1. Lonj^itudiiial fissure. 

2, 2. Anterior lobes of Cere- 

brum. 

.3. ( llfjictory bulb. 

4. Lamina cinerea. 

5. Fissure of Sylvias. 

<i. Locu.s perfofatu.s anticus. 

7. Optic commissure, 
a. Tuber ciiiereum and infundi- 
bulum. 

9. Third nerve, 

10. Corpus albicantium. 

1 1. Fourth nerve. 

12. Locus perforatus posticus. 

1.3. Fiftli nerve. 

14. Crus' cerebri. 

15. Sixth nerve. 


(from Hirschfeld and LeveilW). 

16. Pons Varolii. 

17. Portio dura of 7th. 

18. Middle lobe of cerebrum. 

19. Portio mollis of 7th. 

20. Anterior pyramid. 

21. Glosso-pharyngeal nerve. 

22. Olivary body. 

23. Pneumo -gastric nerve. 

24. Lateral tract 

25. Spinal accessory nerve. 

26. Digastric lobe. 

27. Hypoglossal nerve. 

28. Cerebellum. 

29. Amygdala. 

30. Slender lobe. 

32. Posterior inferior lobe. 
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The Lamina Clncrea (Fig. 214, 4 ) is a thin grey layer, 
continuous with the under surface of tlio corpus callosum 
and prolonged to the margin of the optic commissure. 
This is often torn in removing the brain. 

The Optic Commissure or Chlasma (Fig. 214, 7 ) is 
the point of communication between the two optic 
nerves. The fibres of each optic tract have the following 
arrangement : — The outermost fibres pass to the optic 
nerve of the same side ; the middle fibres decussate with 
those of the opposite side forming a figure of X, and pass 
to the optic nerve of the opposite side ; the most internal 
fibres are reflected back to the brain along the opposite 
optic tract behind the cross arrangement, and a few 
fibres of the optic nerve i)a.ss in front of it from one eye 
to the other. 

The Tuber Clnercuni (Fig. 214, 8 ) is a grey body 
placed immediately behind the oi)tic chiasma. Projecting 
from it is the infimdibuluvi (funnel), a tube connected 
with the pituitary body, which is generally left in the 
sella turcica upon the removal of the brain. The infundi- 
bulum communicates with the third ventricle of the 
brain by its upper end, and in the foetus opened into 
the hollow pituitary body, but is closed below in adult 
life. 

The •pituitary body (if left attached) will be seen to be 
solid in the adult and to consist of two lobes of a reddish 
colour. The anterior lobe is the larger and is oblong in 
shape ; the posterior lobe is round. 

The relation of the infundibulum and pituitary body 
to the tul^^r cinereum will be better understood by re- 
ferring to the vertical section of the brain (Fig. 223, ao). 

The Corpora Alblcantla or Mammlllaiia (Fig. 214, 
10 ) are two white bodies resembling small peas, which are 
placed between the two crura cerebri. They are formed 
by the anterior crura of the fornix which, as will be 
afterwards seen, descend to the base of the brain and 
there make a sudden twist upon themselves, thus forming 
the bodies. Upon section grey matter will be found in 
the interior of each body. 
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The Locus Perforatus Posticus (Fig. 214, 12 ) (Pons 
Tarini) is placed in the angle between the two crura 
cerebri. It is composed of grey matter and is perforated 
by numerous vessels. 

The several structures which have been enumerated in 
the median line, viz., lamina cinerea, optic chiasma, tuber 
cinereum, corpora albican tia, and locus perforatus posticus, 
are all included within the area of the circle of Willis, and 
also form the floor of the third ventricle of the brain, as 
will be seen on referring to a vertical section (Fig. 223). 

The Olfactory Peduncle (First nerve) (Fig. 214, 3 ) is 
of a prismatic shape and is very soft, being destitute of 
neurilemma and only held in its place by a reflection of 
the arachnoid. The peduncle has three rooU^ two white 
and one grey. The external root (white) passes across 
the fissure of Sylvius to the middle lobe and may be 
traced to the corpus striatum ; the internal root (white) 
goes to the inner side of the anterior lobe ; the middle 
root (grey) passes to the papilla of grey matter in the 
olfactory sulcus. 

The Olfactory Bulb (Fig. 214, 3 ) is formed upon the 
extremity of the olfactory peduncle, and from it the 
branches of the olfactory nerve arise which descend to 
the nose. It is composed of grey matter, is oval in shape, 
and rests upon the cribriform plate of the ethmoid bone. 

The Optic or Second Nerve (Fig. 214, 7 ) passes from 
the optic commissure to the eye^ball, where it is lost in 
the retina. It is round and firm and is invested by a 
sheath of dura mater. It has been shown that each optic 
nerve has fibres derived from the opposite as ^11 as from 
its own side of the body. 

The Optic Tract (Fig. 214) is a flattened band connecting 
the optic commissure with the brain. It can be seen 
disappearing around the crus cerebri and beneath the 
middle lobe, and will be afterwards traced to the corpora 
geniculata, to the optic thalamus, and to the corpora 
quadrigmina. 

The Locus Perforatus Antlcus (Fig. 214, 6) is situated 
close behind the olfactory nerve and at the inner end of 
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the fissure of Sylvius. It is composed of grey nervous 
matter and is perforated by numerous small branches 
from the middle cerebral artery. 

The Fissure of * Sylvius (Fig. 214, 5) runs outward 
between the anterior and middle lobes of the cerebrum, 
and is occupied by the middle cerebral artery. It 
corresponds to the margin of the lesser wing of the 
sphenoid bone when the brain is in situ, and is divided 
into two portions on the outer aspect of the hrain, which 
will bo subsequently traced. At the bottom of the 
fissure will bo seen a few nearly straight convolutions 
{gyri operti) aggregated together, to which the name 
Island of Reil or central lobe has been applied: 

The Crus Cerebri (Fig. 214, 14) (peduncle of the 
cerebrum) is one of two largo white bodies w'hich appear 
at the anterior border of the pons Varolii and diverge 
to enter the under surface of the cerebrum. Winding 
round each crus are the optic tract and the fourth nerve, 
and between the two crura is the interpsdnmular spacs 
containing tho tuber cinereum, the corpora albicantia, and 
the locus perforatus posticus. 

The Third Nerve (Fig. 214, 9) (motor oculi) is a 
good-sized nerve which appears with its fellow between 
the crura cerebri in front of the pons Varolii. The fibres 
are connected with the grey substance of the crura (locus 
niger), and may be traced to the floor of the fourth 
ventricle. 

The Fourth Nerve (Fig. 214, ii) (trochlearis vel 
patheticus) is the smallest of the cranial nerves and 
winds round the crus cerebri. It will be afterwards 
traced to the valve of Vieussens. 

The Pons YaroUl or Annular Protuberance (Fig. 214, 
1 6) is the large white body immediately behind tho crura 
and in front of the medulla oblongata. It is more or less 
convex from side to side, but is slightly grooved along 
the middle line by the basilar artery. On each side i.s a 
round thick process of white fibres passing obliquely 
outwards and backwards to the cerebellum, which is the 
crus cercheUi or processus a cerebdto ad pontem. Emerging 
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from the side of the pona is the fifth nerve, and overlying 
it (in this position) is the sixth pair of nerves. 

The Fifth Nerve (Fig. 214, 13) (trifacial, trigeminal) is 
the largest of the cranial nerves, ahd consists of two 
portions, motor and sensory, of which the motor is the 
smaller and the anterior. The nerve arises from the side of 
the pons Varolii, a few fibres of which intervene between 
the two roots ; bat its deep origin can be traced to the 
floor of the fourth ventricle. 

The Sixth Nerve (Fig. 214, 15 ) (abducens oculi) arises 
from the anterior pyramid of the medulla oblongata close 
to the ijosterior border of the i)Oiis, and slightly from the 
pons itself,' It may be traced dcci)ly to a nucleus in the 
floor of the fourth ventricle. 

The Medulla Oblongata (Fig. 214) is the upper ])art of 
the spinal cord, and extends from the upper border of the 
atlas to the lower border of the pons, being about an inch 
and a quarter in length. The medulla oblongata contains 
all the elements of the spinal cord, which are continued 
through it to the great brain, and has in addition a 
special body, the olive or olivary body. It will be 
impossible to see more than the superficial anatomy of 
the medulla at this stage, the rest will be taken with the 
dissection of the cerebellum. 

The medulla is divided into two symmetrical halves by 
an Anterior Median Fissure^ which is continuous with the 
anterior fissure of the spinal cord. On either side of the 
fissure is the rounded Anterior Pyramid {^corpue pyra- 
middle (20), which is continuous with the anterior column 
of the cord ; the two anterior pyramids decussate across 
the median fissure at the lower part of the medulla. 

The Lateral Tract (24) is continuous with the lateral 
column of the spinal cord. At the lower part of the 
medulla it is broad and is placed between the anterior 
pyramid and the restiform body, but at the upper part it 
is narrowed and pushed aside by the projection of the 
olivary body between it and the anterior pyramid. 

The Olivary body (22) is an ovoid projection close to 
the anterior pyramid and immediately below the pons, 
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but is separated by a groove from the surrounding 
parts. Some white fibres arching below and over the 
olivary body have been called the arciform fibres. 

The Itentiform body is only slightly seen at the side of 
the medulla in this view, but will be afterwards dissected 
with the fourth ventricle. 

The Heventli Nerve (Fig. 214 ) consists of two portions, 
the portio dam or facial nerve, and the port to mollis or 
auditory nerve, the facial being anterior and the auditory 
posterior ; and between the two is a minute nerve which 
has been named pars intermedia and joins the facial 
nerve. 

The portio dura (17) is round, and smallel* than the 
portio mollis; it arises from the lateral tract of the 
medulla oblongata close to the pons and slightly from the 
pons itself. The deep origin can be traced to the floor of 
the fourth ventricle. 

The portio mollis (19) is flattened and very soft owing 
to the absence of neurilemma. It arises from tlie floor of 
the fourth ventricle and from the rcstiform body, around 
which it winds to Join the facial nerve. The deep origin 
of the nerve is partly from the auditory nucleus in the 
floor of the fourth ventricle and partly from the posterior 
pyramid of the medulla. 

The Elurhth Nerve (Fig. 214 ) consists of three portions, 
the Glosso-pharyiigeal nerve, the Pneuino-gastric nerve, 
and the Spinal-accessory nerve, which lie in that order 
from before backwards. 

The Glosso-pharyngeal nerve (21) is the smallest of the 
three nerves, and arises from the lateral tract of the 
medulla oblongata by three or four fibrilloe. 

The Pneumo-gastric ov Vagus nerve (23) arises from the 
lateral tract below the glosso-pharyngeal by a number of 
fibrillse which unite to form a single nerve. This lies 
parallel to the glosso-pharyngeal nerve and upon (in this 
view) a small lobe of the cerebellum, which has therefore 
been called the lobe of the pneumo-gastric ovfloccrdus. 

The SpinaUaecessory nerve (2 5) arises partly from the 
medulla and partly from the spinal cord. The upper part 
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(accessory to vagus) arises by fine fibrillse below the origin 
of the pneumo-gastric for the whole length of the 
medulla. Tho spinal portion (Fig. 212, 9) arises by fine 
fibrilloe from the side of the spinal cord between the 
ligamentum denticulatum and the posterior roots of the 
spinal nerves, as low as the sixth cervical nerve. 

The deep origins of the eighth pair may be traced to 
special nuclei in the floor of the fourth ventricle. The 
spinal fibres are connected with the grey matter of the 
spinal cord. 

Tho Ninth or Hypoglossal Nerve (Fig. 214, 27) arises 
by numerous fibrillas from the groove between the an- 
terior pyramid and the olivaiy body. Tho nerve consists 
of two bundles which pierce the dura mater separately. 
The deep fibres may be traced to a special nucleus at the 
lower part of the fourth ventricle. 

[By slicing down tho pons Varolii the arrangement of 
its transverse and longitudinal fibres may bo seen. These 
are in alternate layers, the transverse being continuous 
with tho crura cerebelli and the longitudinal with the 
fibres of tho cord and the crura cerebri. On slicing one 
of the cnira cerebri deeply, a mass of grey matter (locus 
niger) will be found.] 

The Exterior op the Brain. 

[The brain being placed with tho base downwards, tho 
pi a mater is to be removed from the upper surface of the 
cerebrum.] 

The Upper Surface of the Brain (Figs. 215 and 216) 
is divided into two symmetrical halves or hemispheres 
by the longitudinal fissure, in which will be found the 
branches of the anterior cerebral artery. By separating 
the hemispheres the white corpus callosum will bo seen 
at the bottom of the longitudinal fissure. The surface of 
the brain is marked by convolutions, tho intervals between 
which are called sulci, and these have recently acquired 
sufficient importance to require individual notice, 
although the arrangement of the convolutions is not 
precisely the same in any two brains or even on both 
sides of the same brain. 
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The Fissure of Sylvius {c) which was seen at the base 
of the brain (p. 637) dividing the anterior from.tho middle 
lobe can now be traced out, and will be seen to divide into 
Fijir. 215. 



Fig. 215. — Lateral view of the brain of a bush-woman 
(from Marshall). 


C. Central lobe, or Island of Kell. 
F. Frontal lobe. 

P. Parietal lobe. 

0. Occipital lobe. 

T. Temporal lube. 

c. Anterior division of fissure of 

Sylvius (antero-parictal). 

d. Fissure of Rolando. 

e. Sylviau lissure, posterior 

division. 

/. Parallel fissure. 

g. Inferior temporal fissure. 

h. Parieto-occipital fissure. 

1. Lower frontal convolution. 

2. Middle frontal convolution. 

3. Upper frontal convolution. 

4. Ascending frontal convolu> 

tion. 

5. Ascending parietal cou volu- 

tion. 

5'. Lobule of ascending parietal 
convolution. 

4"— 5«, Supra-marginal convo- 
Intiou. 


A. Lobule of supra-marginal 
convolution. 

6. Angular convolution. 

7. Upper external temporal 

convolution. 

S. Middle external temporal 
convolution. 

9. Lower external temporal 
convolution. 

10. Upper occipital convolu- 

tion. 

11. Middle occipital convolu- 

tion. 

12. Lower occipital convolu- 

tion. 

a. First or upper external con- 
necting convolution. 
j3. Second external connecting 
convolution. 

y. Third external connecting 
convolution. 

d. Fourth external connecting 
convolution. 
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two portions, the posterioror horizontal, which runs between 
the frontal (p) and temporal (t) lobes, and the anterior or 
vertical (c) which ascends between the frontal convolutions. 
Posterior to this portion of the fissure of Sylvius is a 
well-marked groove the fissure of llolando {d) which, 
beginning at the margin of the longitudinal fissure, runs 
downward and forward nearly to the horizontal sylvian 
fissure, being bounded in front and behind by two large 
and well-marked convolutions, and separating the frontal 
from the parietal lobe. 

The Parallel Fissure (/) is a well-marked fissure 
parallel to and below the horizontal sylvian fissure, and 
running between the convolutious of the temporal 
lobe. 

The Frontal Lobe (f) contains one well-marked vertical 
convolution bounding the fissure of Rolando, and called 
the ascending frontal convolution (4), with three more or 
less horizontal convolutions in front of it, named re- 
spectively (i), middle (2), and upper {i) frontal. 

The Parietal Lobe (p) contains one well-marked vertical 
convolution posterior to the fissure of Rolando, and called 
the ascending parietal convolution (5), with three more or 
less horizontal convolutions behind it, named respectively 
the parietal lobule, the supra-inarginal lobule, and tho 
angular gyrus. 

The Parietal Lobule (5') is continuous with the ascend- 
ing parietal convolution, and lies along the margin of the 
longitudinal fissure, being connected to the upper part of 
the occipital lobe by the first annectent convolution (a). 

The Supra-marginal Lobule (a) lies below the preceding 
and above the fissure of Sylvius. It is very variable in 
shape and size, and is connected posteriorly with the 
following convolution. 

The Angular Gyrus (6) is posterior to the supra- 
marginal lobule and is very irregular in form. Behind it 
is connected with the occipital lobe by the second an- 
nectent convolution (fi). 

Between the ascending parietal convolution and the 
supra-marginal lobule is the commencement of a fissure 
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named by Turner intra-parietal^ which takes a curved 
course between the convolutions of the parietal lobe. 

The Temporal Lobe (t) contains three well-marked 
horizontal convolutions. The Unt (7) lies between the 
Fig. 21G. 



fissure of Sylvius and the parallel fissure, and the second 
(8) and third (9) are immediately below, separated from 
one another by the inferior temporal fissure. 

The second and third temporal convolutions are con- 

Fig. 216. — ^Upper surface of the brain of a bush- woman 
(from Marshall). 

The references to this figure are the same as to Fig. 215, which 
should be studied with it. 

JVofe. — In order to facilitate the study of the convolutions of the 
brain, I have availed myself of Mr. MarshalPs permission to copy 
two drawings from liis paper on the brain of a bush -woman 
(‘‘Philosophical Trans.,” 1864), so that the student may have the 
simplest form for reference when studying the more complex brain 
of Europeans. 
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nected with the occipital lobe by the third (y) and fourth 
(8) annectent convolutions. 

The Occipital Lobe (o) is continuous with the temporal 
lobe, and contains three badly-dehned convolutions placed 
horizontally, and named first (lo), second (ii), and 
third ( 12 ). 

[A slice of brain substance about an inch thick is to be 
removed from the right hemisphere, when the centrum 
ovale minus will be exposed.] 

The Centrum Ovale Minus is the oval mass of white 
cerebral matter surrounded by convolutions which forms 
the hemisphere. The convolutions will be seen to have a 
cortical layer of grey substance superficial to their white 
substance, which is continuous with the centre of the 
hemisphere. Numerous minute points will be seen on 
the surface of the white matter, which are the puncta 
vasculosa or orifices of minute blood-vessels, from which 
blood exudes in the recent condition. 

The Inner Surface of the Hemisphere. 

[By slicing off one hemisphere to the level of the corpus 
callosum, a side view of the opposite hemisphere will be 
obtained, but to complete the study of the inner surface 
of the hemisphere a section of a hardened brain should 
be referred to.] 

The Inner Surface of the Hemisphere (Fig. 217) at 
its anterior part presents two large convolutions, the 
upper, the marginal convolution (i) (convolution of longi- 
tudinal fissure), and the lower, the convolution of the ciyrpus 
callosum ( 2 ) or gyrus fornicatus, separated by the calloso- 
marginal fissure (c m) which reaches the margin of the 
hemisphere and bounds the marginal convolution pos- 
teriorly. 

The Qyrus Fomicatus ( 2 ) is a well-marked convolution 
which begins at the anterior perforated space in the 
base of the brain, and winds round the corpus callosum to 
the posterior part, where it becomes continuous with the 
upper internal temporal convolution or uncinate gyrus. 
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Posterior to tho marginal convolution and continuous 
below with the gyrus fornicatus is the quadrate lobe 
(q), which is separated from the occipital lobe (o) by tho 
parieto-occipitaL fissure (P o), a continuation of the fissure 
of the same name seen externally. 

Fig. 217. 



The Occipital Lobe (o) is triangular in shape, and is 
placed between the parieto-occipital and the calcarine 
fissure (c) which separates it from tho internal convolu- 
tions of the temporal lobe (t). 

The Ccdcariue Fissure (c) of Huxley runs below the 
occipital lobe to the extremity of the gyrus fornicatus, 
being joined midway by the parieto-occipital fissure. It 
is an important fissure, since it corresponds to the pro- 


Fig. 217. — ^^I he inner and under surfaceB of the brain to show the 
convolutions (from iiirschfeld and Leveilld). 


F. Frontal lobe. 

P. Parietal lobe. 

Q, Quadrate lobe. 

O. Occipital lobe. 

T. T. Temporal lobe. 

C. M. Calloso-marginal fissure. 

P. O. Parieto-occipital. 

C. C. Calcarine fissure. 

Co. Collateral fissure. 

1, 1. Marginal convolution. 

2, 2. Gyrus fornicatus. 


8, 3. Uncinate gyrus, 

4. Dentate convolution. 

5. United corpus callosum and 

fornix. 

6. Genu of corpus callosum. 

7. Cavity of lateral ventricle. 

8. Fornix. 

9. Thalamus with corpora 

geniculata. 

10. Fascia dentata in dentate 
fissure. 

N 
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jection called the hippocarpus minor in the posterior 
cornu of the lateral ventricle. 

The Indernal Temporal Convolutions form the lower 
part of the inner wall of the hemisphere, and are con- 
tinuous with those of the temporal lobe externally. The 
most important is the Uncinate Gyrus (3) which is imme- 
diately below the calcarine fissure and runs horizontally 
forward, becoming united with the gyrus fornicatus and 
passing in front of the fascia dcntata. It then makes a 
sudden bend backward for half-an-inch, this hook-like 
process frdm which it derives its name becoming united 
with the toinia hippocampi. 

The Collateral Fissure (Co) separates this last convolu- 
tion from the inferior temporal convolutions, which are 
very irregular. It causes the prominence in the descend- 
ing cornu of the lateral ventricle known as the eminentia 
collateralis. 

The Denlate Fissure (10) is that immediately above the 
uncinate gyrus which lodges the fascia derUatay and cor- 
responds to the hippocampus major in the descending 
cornu of the lateral ventricle. Immediately above this is 
a small dentate convolution (4), united with the tsonia 
hippocampi and continuous below with the uncinate 
gyrus. 

The Interior op the Brain., 

The Centrum Ovale Majus is seen by slicing the opposite 
hemisphere to the level of the coi’pus callosum. It is the 
great whit^ mass formed by the continuation of the fibres 
of the corpus callosum into the hemispheres, the grey 
convolutions suiTounding its circumference. 

The Corpus Callosum (Fig. 218, 4 ) forms the great 
commissure of the brain, and consists of fibres passing 
transversely from one hemisphere to the other. It is 
nearer the anterior than the posterior extremity of the 
brain, and in the median line forms the floor of the 
longitudinal fissure, being slightly arched from before 
backwards. On a vertical section (Fig. 217, 6) it will be 
seen to bend abruptly anteriorly, to pass to the base of 
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the brain, thus forming the and to bo continuous 
posteriorly with the subjacent fornix by a thickened 
I)ortion which has been called the spUnium, 

On the surface of the corpus callosum and in the middle 
line is. a longitudinal depression, the raphcj which is 
bounded on each side by the slight projections called the 
mrees of Lancisi, Externally to these arc some transverse 
markings called the liaae transvencBy which are crossed 
beneath the gyrus fornicatus by the longitudinal fibres 
forming the covered hawl of Reil. 

The Lateral Ventricle^. 

[To open the cavity in each hemisphere’ called th(‘ 
lateral ventricle, the corpus callosum is to be carefully cut 
through about half an inch from the middle line, until the 
delicate serous membrane lining the ventricle is seen ; 
the handle of the 8cali)el should then bo used to rcHect 
the brain substance and expose the cavity, which bends 
from the median line in front and towards it behind.] 

The Lateral Ventricle (Fig. 218) consists of a central 
cavity and three cornua^ anterior, posterior, and descend- 
ing. The anterior cornu turns outward in the anterior 
lobe of the cerebrum, and the posterior cornu turns in- 
ward in the posterior lobe of the cerebrum, thus forming 
with the central portion a cavity shaped (on the right side) 
like the italic letter /, The ventricle is bounded superiorly 
by the corpus callosum which forms its roof the floor 
being formed by the following parts from before back- 
wards — 1. Corpus striatum ; 2. Taenia semicircularis ; 
3. Thalamus (opticus) ; 4, Choroid plexus; 5. Corpus fim- 
briatum; 6. Fornix. 

The Corpus Striatum (Fig. 218, 3) is a pyriform body 
with the greater end forward, and constitutes the 
mperior ganglion of the cerebrum. It is grey upon the 
surface, but if cut into, will be found to have white fibre.s 
interspersed throughout the deeper portion (and hence 
the name), becoming grey again at the under surface. The 
two corpora striata are separated posteriorly by the two 
thalami. 
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The Tienla Scuitclrcularls (Fig. 218, 6) is a narrow 
band of white matter, which becomes slightly widened 
posteriorly, and connects the corpus striatum with the 
optic thalamus. 

The Tlialamus (opticus) (Fig. 218, 7) is a white body, 
which will be better seen in a subsequent dissection. 

The Choroid Plexus (Fig. 218, 8) is a vascular fringe 

Fiff. 218 . 



THE FIFl’H VE^’TRICLE. 




lying upon the surface of the thaharaus and continued 
into the descending cornu of the lateral ventricle. 
It will subsequently be seen to be the edge of a process 
of pia mater (velum interpositiini) which lies bcncatli the 
fornix. By drawing gently upon the choroid plexus of 
one side it may be shown to be connected with that of 
the opposite side through the foramen of Moiiro (s), an 
opening beneath the fornix in the middle line. 

The €oriiiis Flnibrlatum (Fig. 218, 9 ) is the thin edge 
of the fornix, which however does not present any fimbriae. 

[To see the fornix thoroughly, the remnant of the corpus 
callosum in the middle line should be cut through 
transversely about its centre, when the posterior part is to 
be carefully dissected away from the subjacent fornix.] 

The Fornix (Fig. 218, 10 ) is a thin white body placed 
beneath the corpus callosum in the middle line. Anteriorly 
it is divided into two crura, which pass to the base of 
the brain, and will be afterwards seen. Posteriorly it is 
incorporated with the splcnium of the corpus callosum, 
and is continuous with the hippocampus major. The 
fornix is separated from the corpus callosum in front by 
the septum lucidum. 

The lateral ventricles are separated from one another 
by the Sciitiim Luclilnm, a double layer of white cerebral 
matter grey externally, containing the fifth ventricle, which 
extends between the anterior i>art of the corpus callosum 
and the fornix, being deei>er in front than behind (Fig. 
223, 6 ). 

The FlftU Ventricle (Fig. 218, 2 ) can be shown by 
cutting through the septum lucidum with a pair of 
scissors close to the remains of the corpus callosum, 
which must be turned forward. It lies between the two 
layers of the septum lucidum, and is deepest in front. It 
is lined by a delicate membrane which in the adult forms 
a shut sac, but in the foetus communicates with the 
subjacent third ventricle. 

The Foramen of Ulonro (Fig. 218, 5 ) is the communica- 
tion between the two lateral and the third ventricles. It is 
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placed beneath the anterior part of the fornix, and the 
choroid plexus has already been traced to it (Fig. 223, lo). 

The Hippocampus Minor (Fig. 219, 7 ) is a projection 
of variable size from the inner wall of the posterior cornu 
of the lateral ventricle, corresponding to the calcariiic 
fismre. It is white on the surface but grey in the interior. 

[To sec the descending 
cornu, the side of the 
brain should be*freely cut 
through opposite the 
j)oint at which the choroid 
plexus disappears ; this 
being taken as the guide, 
the descending cornu can 
bo opened along its side, 
and the cavity exposed 
by drawing the parts 
asunder.] 

The Besccnillns or 
Middle Cornu (Fig. 219) 
takes a curved course 
downward in the middle 
lobe of the cerebrum and 
beneath the optic thala- 
mus. Its direction is at 
first slightly backward, 
and then outward, down- 
ward, forward, and inward,* and it has been said to 
resemble a bent fore-finger. In it will bo found the 
continuations of some of the structures which have been 
seen in the main cavity of the ventricle but under 
dificrent names. 

* Artificial Memory, BODFI. 

Fig. 219. — Descending cornu of the lateral ventricle of brain (from 
ilirschfeld and Leveilld). 

1. Pes hippocampi. 6. Fornix (cut). 

2. T»nia hippocampi. 7. Hippocampus minor. 

3. Hippocampus major. 8. Corpus callosum (cut). 

4. Fascia dentata. 9. Posterior coma. 

5. Pes accessorius. 
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The Hippocampus Major (Fig. 219, 3 ) is continuous 
with the fornix, of which it may be considered to be the 
posterior peduncle. It is a prominent convex body corre- 
sponding to the dentate fissure, and winds forward to the 
extremity of the cornu. Its anterior extremity is enlarged, 
and is marked with more or less distinct transverse 
grooves, and to this part the name Pes Hippocampi (i) 
has been given, from its fancied resemblance to the foot 
of ail animal. 

At the anterior border of the hippocam])us major is a 
thin band of white cerebral matter continuous with the 
corpus fimbriatum, but now called the Tscnla Hippocampi 
(Fig. 219, 2 ). By lifting this up with the handle of the 
scalpel and turning it aside, a serrated free border of grey 
nervous matter will be seen, which has been called the 
Fascia Dentata ( 4 ). This is the grey matter of the 
convolution which forms the pes hippocampi, as may be 
seen by making a transverse section of it. 

The Cliorold Plexus of the descending cornu is con- 
tinuous with the choroid plexus of the lateral ventricle, 
and can now be scon to be connected with the pia mater 
through a slit immediately in front of the tecnia hippo- 
campi (transverse fissure of Bichkt). 

The Pes Accessortus or Emlnentla collateralls (Fig. 
219, 5 ) is a projection of variable size at the commencement 
of the descending cornu and between the hippocampus 
major and the hippocampus minor, corresponding to the 
coUaieral fissure, 

[By cutting through the fornix opposite the foramen of 
Monro, it can be carefully lifted up with the scalpel and 
turned backward, when some transverse markings on its 
under surface will be seen (from which it has been called 
the Lyra), and the velum interpositum will be brought 
into view.] 

The Velum Interpositum (Fig. 223, 3 ) is a triangular 
process of pia mater carried into the interior of the brain 
through the great transverse fissure, which is now laid 
open. The continuity of the pia mater may be traced 
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upon the upper surface of the cerebellum and the under 
surface of the posterior lobe of the cerebrum, and it may 
be followed through the descending cornu of the lateral 
ventricle to the base of the brain, where it appears by the 
side of the crus cerebri (v, page 537). At each side of 
the velum iriterpositum are the choroid plexuses of the 
lateral ventricles, and in the centre are two veins ( Vence 
Oedeni) which open into the straight sinus of the dura 
mater. 

The Great Transverse Fissure or Fissure of Blehat 

(Fig. 223, ii) which is now opened, is the slit by which 
the pia mater enters the brain. It is opposite the interval 
between tlie cercbmm and the cerebellum, and reaches 
forward in the brain beneath the fornix and corpus 
callosum, and above the great ganglia of the brain 
(corpora striata and optic thalami). The fissure is 
continued downward on each side in the descending 
cornu of the lateral ventricle, and reaches the base of the 
brain at the outer side of each crus cerebri. 

[The velum interpositum is to be reflected, when the 
two small choroid plexuses of the third ventricle will be 
seen on its under surface. The third ventricle will now, 
be seen, and behind it the corpora quadrigemina and the 
pineal gland, which latter is very liable to be removed 
with the velum interpositum, unless it is carefully 
dissected.] 

The Thlril Ycutricle (Fig, 220) is the space in the 
middle line between the two optic thalami. Its roof is 
formed by the fornix and velum interpositum, and* its 
door by the structures contained within the circle of 
Willis at the base .of the brain, viz., the lamina cinerea, 
optic chiasma, tuber cinereum, corpora albicantia, and 
locus porforatus posticus (from before backwards). 

The antcrioT boundary of the ventricle is formed by 
the anterior commissure ( 5 ), a white band which 
seen between and in front of the two anterior pillars 01 
the fornix ; the posterior boundary is the posterior 
commissure (Fig. 223, 14.), a slender white band which may 
be seen immediately in front of, and a little beneath, the 



THE thalamus: 


553 


pineal gland. Stretching across the ventricle between 
the two optic thalarni is the middle or soft commissure ( 7 ) 
(frequently torn), which divides the ventricle into two 
portions to which the names foramen commune anterius 
and foramen commune 'postcrius are sometimes given. 

The third ventricle communicates with the two lateral 
ventricles by the foramen of Monro, and with the fourth 
ventricle by the iter a tertio ad guartum vcntriculum or 
aqueduct of Sylvius, which passes beneath the posterior 
commissure, the pineal gland and the corpora quadrige- 
mina (Fig. 223, 16 ). In the foetus the ventricle communi- 
cated in addition with the fifth ventricle and with the 
infundibulum. 

The Thalamus Opticus (Fig. 220, 6 ) is now fully exposed, 
and will be seen to be a large white body placed posteriorly 
to the corpus striatum and at the side of the third 
ventricle. It has been seen to form part of the floor of 
the lateral ventricle by its upper surface, on which is a 
slight prominence called the ajiterior tubercle. Along the 
inner margin is a narrow white band, one of the peduncles 
of the inneal body, and by its inner surface which 
bounds the third ventricle, it gives attachment to the 
middle and posterior commissures of the third ventricle, 
,the posterior piercing its substance. 

The thalamus opticus forms the roof of the descending 
cornu of the lateral ventricle, and by drawing it upward 
on the side upon which the cornu has been opened, two 
projections on its under surface may be seen. These are 
the Corpora Geniculata (externum and internum) of which 
the outer one is the larger. By turning the brain on its 
side the optic tract may bo readily traced to the under 
surface of the optic thalamus, to which it is attached, and 
will be found to divide into two parts, which are 
connected with the corpora geniculata and pass on to the 
corpora quadrigemina. 

The Pineal Body or Gland (Fig. 220, 10 ) (conarium) is 
a pink body of a conical shape, lying between the anterior 
pair of the corpora quadrigemina and above the posterior 
commissure of the third ventricle. Its anterior part or 



55 ^ 


INTERIOR OP THE BRAIN. 


l)ase is connected with the margins of the optic thalami 
by two slender anterior* peduncles or habc7i€e, and is also 
connected with the subjacent bodies by slender inferior 

Fig. 2-20. 



peduncles, Tlio velum interpositum gives a special 
investment of pia mater to the gland. The pineal body 


Fig. 220. — Third ventricle of brain (from Hirsclifeld and Lcveill^* 


1. (^>rpus striatum dissected. 

2. Filth ventricle. 

3. Anterior crura of fornix 

(cnt). 

4. Corpus striatum. 

5. Anterior commissure of third 

ventricle. 

6. Optic thalamus. 

7. Middle or soft commissure. 

8. Habemo or peduncles of 

pineal gland. 

9. Tliird ventricle. 

10. Pineal gland. 


11. Tfenia seinicircularis. 

12. Corpora quadrigeinina. 

13. Valve of Vieussens. 

14. Fourth ventricle. 

15. Anterior extremity of 

superior vermiform process. 
] 6. Arbor vitas cerebelli. 

17. Anterior extremity of infe- 
rior vermiform process 
(nodulus). 

19. Communication of 4th 
ventricle with subarach- 
noid space. 
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contains a cavity in which arc some particles of calcareous 
matter (accrvulua). 

The Corpora Quadrlffcmina (Fig. 220, 12) are four 

white prominences placed immediately behind the third 
ventricle, and named Natea and Testes^ from their fancied 
resemblance to those parts ; but it is to bo noted that 
their position is the reverse of that in man, since the two 
anterior bodies arc the nates and the posterior the testes. 
Both sets of bodies are connected to the optic thalami by 
white bands, and the natea are also connected to the 
pineal gland, which lies upon their upper surface. 

The two broad white bands passing from the cere- 
bellum to the testes, are the superior peduncles of the 
cerebellum (processus a cerebello ad testes) (Fig. 221, 3), 
and between them is a thin layer of white matter, the 
Valve of Vieussens (Fig. 220, 13), to which the fourth pair 
of nerves may be traced round the superior peduncles of 
the cerebellum. 

The band of white matter passing transversely beneath 
the corpora quardigeiiiina on each side, and seen imme- 
diately in front of the superior peduncles of the cerebellum, 
is the Fillet of the Olivary body (Fig. 221, 2). 

[Opportunity may now be taken to trace out the 
anterior commissure of the third ventricle and the 
anterior pillar of the fornix, by carefully scrai)ing away 
the corpus striatum of one side.] 

The Anterior Commissure is a cylindrical white band 
which may be traced through the corpus striatum to the 
roof of the descending cornu of the lateral ventricle. 

Tne Anterior pillar of the Fornix descends in front of 
the third ventricle and reaches the base of the brain, where 
it makes a twist to form the superficial white substance of 
the corjiUB albicans of one side, and then ascends to be 
lost in the grey matter of the optic thalamus (Fig. 217). 

The Cerebellum. 

The Cerebellum (Fig. 214, 28) or small brain lies 
beneath the posterior lobes of the cerebrum, and in 
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tho skull is separated from them by the tentorium 
ccrebclli. It is of a darker colour than the cerebrum, 
and its surface is divided into laminso instead of 
convolutions, and these are separated by shallow sulci. The 
cerebellum is divisible into two lateral halves united by 
a commissure, and the honzontal fissure divides the organ 
into an upper and a lower i>art. 

The upper surface is flat except in the median line, 
whore there is a slight ridge forming the commissure, and 
called the Bn2)crior vermiform process. Tho upper part of 
each hemisphere is divided into an anterior and a 
posterior lobe by an indistinct fissure. 

The anterior lobe is the larger and of a scpiare shajio, 
reaching as far back as the posterior extremity of the 
vermiform process. 

The posterior lohs is the small portion behind tho level 
of tho vermiform process, and reaches to the horizontal 
fissure. 

The cerebellum is connected to the cerebrum and 
spinal cord by three peduncles or crura, of which the 
su 2 )erior one can now be seen. 

The Superior Peduncle (Fig. 221, 3 ) (processus a 
cereheUo ad testes) is a broad, flattened white band which 
is connected below with the inferior vermiform process 
and passes forwards to the corpora qnadrigemina, the two 
peduncles of opposite sides converging at tho posterior 
border of the testes. The two processes are 2 >rolonged 
beneath the corpora qnadrigemina to the optic thalamus, 
their fibres decussating in their i)assage. 

The Valve of Vlcussens (Fig. 220, 1 3 ) ( Velum mcdullare 
anterius) is tho thin layer of white nervous matter stretched 
between the two superior peduncles of the cerebellum 
and connected with the anterior extremity of the inferior 
vermiform i^rocess. It is narrow in front but broader 
behind, whore it has a little grey matter connected with 
it, and is often torn through, in which case the cavity of 
the fourth ventricle is exposed. The fourth pair of nerves 
arises from the middle line of the valve close behind the 
corpora quadrigemina. 
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[The preparation is to 
bo turned over for tho 
examination of the re- 
maining peduncles and of 
the under surface of the 
cerebellum.] 

Tho Middle Peduncle 

(Fig. 221, 4) {procesms a 
cerebdlo ad pontem) has 
beoji already seen at the 
base of the brain. It is 
the largest of Iho three 
peduncles, and the fibres 
pass across the pons from 
one hemisphere of tho 
cerebellum to tho other, 
constitutingthe transverse 
fibres of tho pons, which 
have been ^already dis- 
sected. 

The Inferior Peduncle 

(Fig. 221, 5) (proemus a 
cerebdlo ad medullam) 
forms part of tho restiforra 
body of the medulla, and 
will be better seen when the 
fourth ventricle is opened. 


Fig. 2-21. 



Fig. 221.— Fourth ventricle and up}«*r part of spinal cord and 
memhrjiiios. The posterior roots of the nerves arc removed on the 
left side (from Uirschfeld and Leveilld). 


1. Corpora quadrigemina. 

2. Fillet of the olivary body. 

3. Processus a ccreiiello ad 

testes. 

4. Processus a cercbello ad 

[toiitcm. 

5. Processus a cerebdlo ad 

medullam. 

6. FhMr of fourth ventricle. 

7. Glosso-pharyngeal nerve. 

8. Piieumo-gastric nerve. 

9. Spinal -accessory nerve. 

10. Posterior columns of spinal 
cord. 


11, 11. Anterior divisions of 

spinal nerves. 

12, 12. Ganglia of nerves. 

13, 13. Posterior divisions of 

spinal nerves. 

14, 14. Posterior roots of spinal 

nerves. 

15, Line of origin of posterior 

roots of left side. 

16, 16. Ligamentum denticuia- 

turn. 

17, 17. Anterior root of spinal 

nerves. 

18, Dura mater. 
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The Inferior Surface (Fig. 222) of the cerebellum is 
divided into two hemispheres by a deep fissure, the 
vallecula, at the bottom of which is the inferior vermiform, 
process, which is to be seen by drawing the medulla 
oblongata well forward. 

Fisr. 222. 



Each hemisphere is divided somewhat arbitrarily into 
lobes, since the divisions between them are very uncertain. 
Beginning behind is the Posterior Lobe (ii); next the 
Slender Lobe (lo); and in front of that the Biventral or 
Digastric Lobe (5). 

The Amygdala or Tonsil (Fig. 214, *9) is a prominent 
lube, close to the vallecula which it partially conceals. 

The Flocculus (Fig. 221, 4) is a small lobe immediately 
in front of the biventral lobe, which lies beneath the crus 
cerebelli, and is hence called the subpeduncular lobe. 

The Inferior Vermiform Process (Fig. 222) is divided 
into the following portions. Most anteriorly is the Nodule 
(6), which projects into the fourth ventricle ; posterior to 


Fig. 221.— Under Burfoi’e of cerebellum, the amygdalte having been 
removed efrom Hiischfeld and Leveilld). 


1. Medulla oblongata. 

2. Pons Varolii. 

3. Choroid plexus of the 4th 

ventricle. 

4. Flocculus. 

5. Biventral lobe of cerebellum. 


6. Modulus of inferior vermi- 

form process. 

7. Uvula. 

8. Posterior medullary velum 

9. Pyramid. 

10. Slender lobe. 

11. Posterior inferior lobe. 
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this is the thin ridge called the Uvula (7} from the fact 
of its lying between the two tonsils ; behind this is the 
Pyramid (9), and posterior to this again are a few trans- 
verse commissural fibres. 

By turning aside or cutting away the amygdala), a layer 
of white matter will be brought into view, extending from 
the flocculus on each side to the tip of the nodule. This 
is the Vdum MeduUare Poster ius (8). 

[The brain being again placed with the base downward, 
an incision is to be made through the valve of Vicussens 
and the cerebellum, in order to expose fully the cavity of 
the fourth ventricle.] 

The Fourth Ventricle (Fig. 221, 6) is situated at the 
back of the pons Varolii and medulla oblongata, those 
bodies forming its floor. The roof is formed by the valve 
of Vieussens and the inferior vermiform process of the 
cerebellum ; the sides by the two superior peduncles of 
the cerebellum (processus ad testes) above, and below by 
the restiform body. The cavity of the ventricle is 
lozenge-shaped, and it communicates above with tho third 
ventricle by the Aqueduct of Sylvius {iter a tertio ad 
quartum centriculum) which passes beneath the corpora 
quadrigemina (Fig. 223, 16). Below, the fourth ventricle 
is closed by a reflection of pia mater, in which there is 
usually an opening establishing a communication between 
the ventricles of the brain and the subarachnoid space of 
the spinallcord. Connected with this process of pia 
mater is the Choroid plexus of ike fourth ventricle (Fig. 
222, 3) which extends for some distance into the cavity. 

In the floor of the ventricle is a median groove, which 
when traced downward will be found to end in a small 
hole, the commencement of the central canal of the 
spinal cord. On each side of this groove is a convex 
body, the fasciculus tereSy which is white at the upper 
part of the ventricle but covered below by grey matter, 
and is the continuation of the fibres of the lateral tract 
and restiform body of the medulla. 

There are four gangliform projections or nuclei on each 
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side of the median groove in the floor of the ventricle. 
The upper one is for the sixth and facial nerves, and im^ 
mediately below are some white lines {linecs tran8ver8oe\ 
which run transversely from the median fissure and are 
connected with the auditory nerve. The loAver nuclei are 
for the auditory, the eighth, and the ninth nerves. 

The lower extremity of the ventricle, which is bounded 

Fig. 2*23. 
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on each wide by the enlarged extremities {procesms 
fiavati) of the Posterior Pyramids of the spinal cord, has 
been called the calamus scriptorius, from its fancied re- 
somblaiico to a pen, of which the lincto transvei-sse form 
the feathers. By slicing vertically either hemisphere of 
the ce rebel Inin, the appearance known as the arbor vita: 
(Fig. 223, 19 ) will be brought into view. This is due to 
the peculiar arrangement of white ccrelu-al matter within 
the grey matter of the external laminaj ; and by careful 
slicing, an irregular grey body {corpus dcntatim) will be 
seen in the centre of the white imitter of each hemisphere. 
By making a transverse section of the medulla oblongata 
a small corpus dentatum will also be seen irf the olivary 
body of each side. 

When possible, the student, as soon as he has finished 
the above dissection, should procure another brain, in 
order that ho may make various sections of it, and so 
more thoroughly understand the relations of the several 
parts. The most useful section is one made in the median 
plane (Fig. 223), or a little to one side of it (Fig. 217), 
by which most of the important parts will be exposed. 


o o 
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PAET VII. 

DISSECTION OF THE EYE. 

In order to study the general anatomy of the globe of the 
eye it will be best to procure half-a-dozen bullocks’ eyes, 
since the parts are larger than in the human eye, which 
also it is difficult to procure in a sufficiently recent condi- 
tion. It must be borne in mind however that the eye of 
the builock differs from that of man in the following par- 
ticulars : the cornea is oval instead of being nearly cir- 
cular ; the pupil is elongated into a slit instead of being 
a circular aperture ; tlie choroid coat presents the peculiar 
coloured ai>pearance known as the tapeticm litcidum, which 
IS absent in man ; and the yellow spot which is present 
in the human retina is wanting in the eyes of quadrupeds. 
The following description will he of the human eye, which 
the student will find no difficulty in following. 

[All the fat and the remnants of the muscles of the eye 
%re to bo removed with scissQi‘8, the optic nerve being 
carefully preserved.] 

The Human Eyeball (Fig. 224) is nearly globular in 
shape, but has a portion of a smaller sphere (the cornea) 
projecting anteriorly, thus making its antero-posterior 
greater than the transverse diameter. 

The Sclerotic (Fig. 224, ii) or external tunic is composed 
of dense white fibrous tissue, and serves to maintain the 
shape of the eyeball and to protect the internal parts. It 
is thicker behind than in front, and is pierced poi^teriorly 
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by the optie nerve, which enters at a distance of about 
its own breadth to the inner side of the axis of tho eye- 
ball. The oj)ening in the sclerotic for the optic nerve is 
funnel-shaped, and the fibrils of the nerve pass through 
a tine fibrous tissue which has been named htnihm crib- 
j'osa from its numerous apertures, one of which in the 

Fifj 221. 



centre for tho artaria centralis retime has been called the 
porus opticus. Tho sclerotic is pierced at vaiious points 
by the ciliary vessels and nerves. In front, the sclerotic 
gives insertion to the recti muscles, from wliich it receives 
an expansion {tunica alhuginea)^ ainl in front of this point 
the conjunctiva is reflected upon its surface but can be 
readily stripped up as far as the margin of the cornea. 

The sclerotic overlaps tho margin of the cornea like 
tho case of a watch does the watch-glass, and encroaches 


Fig. 221. — Longitudinal section of tbe eye (drawn by H. i'ower). 


1. Cornea. 

2. Iris. 

3. Anterior chamber communi- 

cating with the posterior 
chamber through the pupil. 

4. Lens enclosed in its capsule. 
.'). Canal of Fontana. 

6. Canal of Petit. 


7. Ciliary boriy nnd process. 

8. Ciliary musc Je. 

0. Retina. 

10. Ciliary zone. 

11. Sclerotic. 

12. Choroid. 

13. Vitreous humour. 
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upon it slightly above and bejow. The sclerotic and the 
cornea are inseparably united, the tissue of the two 
structures being continuous. 

By squeezing the eyeball between the finger and thumb 
the cornea will be rendered white and opaque, but will 
resume its former appearance when the pressure is 
relaxed. 

Tlio Cornea (Fig. 224, i) is one of the transparent media 
of the eye ; and in man is perfectly circular when seen from 
within, but appeals wider transversely from without, on 
account of the greater ovcrlapi>ing of the sclerotic above 
and below. 

The curvature of the cornea varies in different individ- 
uals, but tlie anterior and posterior surfaces are always 
parallel. The coiuca is divisible into five layers: 1 . 
anterior epithelium (conjunctiva) ; 2 . anterior elastic 
lamina; 3. cornea pro]>er; 4 . posterior elastic lamina; 5. 
posterior epithelium (of aqueous humour). The cornea 
in health is a non-vascular structure, no blood-vessels 
existing in it, and its nourishment being derived from the 
surrounding structures. Minute branches of the ciliary 
nerves have however been traced into and through it. 

[Holding the eye lightly with the left hand, the scalpel 
is to be thrust through the margin of the cornea into the 
anterior chamber, when the aqueous humour will neces- 
.sarily escape. With scissors the cornea may then be 
removed entirely.] 

The Anterior Chamber (Fig. 224, 3 ) is the space 
between the cornea and the iris. It communicates with 
the posterior chamber through the pupil, and is filled 
with the aqueous humour. 

The Iris (Fig. 224, 2 ) is the highly vascular curtain 
which separates the anterior from the posterior chamber. 
It is composed of involuntary muscular fibres, blood- 
vessels, and pigment, and may bo considered to be a 
prolongation of the choroid coat. In man the pigment of 
the iris is of various colours, but it is absent altogether in 
albinos, and occasionally the iris itself is wanting. The 
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Pupil is a circular opening (in man) in the centre of the 
iris, which varies iu size according to the contraction of 
the tissue'of the iris under the intluenco of light. 

Fig. 225. 



The Posterior Clinniiier is Kinallcr than the anterior, 
and can be hardly said to exist when the aqueous humour 
hiis been let out. It is between the iris and the anterior 
layer of the capsule of the lens. 

[In order to see the choroid coat entire, a fresh eye 
should be taken, and a puncture having been made 
through the sclerotic, about its middle, a blowpipe is to 
be introduced, through which air may be forced l>ctween 
the sclerotic and choroid coats, and they will thus be 
separated from one another. The sclerotic may then be 
cautiously <livided circularly, and the posterior cup-like 


Fig. 225. — The choroid coar and the distribution of the vaaa 
vorticosa (from Wilson, after Arnold). 


1. Part of the sclerotic coat. 

2. Optic nerve. 

3. 3. Choroid coat. 

4. Ciliary muscle. 

5. Iris. 

fi. 6. Vasa vorticosa. 

7. 7. Trunks of the vasa vorti- 
cosa at tlie point where 
they have pierced the scle- 
rotica. 


8, 8. Posterior ciliary veins 
which enter the eyeball in 
company with the posterior 
ciliary arteries, hy pierc- 
ing the sclerotic at 9. 

10. One of the long ciliary 
nerves, accompanied by a 
long ciliary vein. 
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l)ortion of tho sclerotic being left as a support to the 
oye, tho anterior part (with tho cornea) is to bo carefully 
•Ictached from the choroid. In order to do this it will be 
necessary to scrape tho interior of the sclerotic with the 
handle of the scalpel, in order to tear through the ciliary 
imisclc which attaches the choroid to the sclerotic coat.] 

Tho Choroid Coat (Fig. 22.5, 3 ) is a vascular structure 
containing pigment, expanded over the whole of the 
posterior portion of the globo of the eye and continuous 

in front with the 
iris. It is i)ierccd 
by tho optic nerve, 
at which point it i.s 
closely connected to 
the sclerotic ; but 
is attached to the 
inner surface of that 
coat only by a deli- 
cate fibrous tissue 
called tho manihrana 
fusca. On the outer 
surface of tho 
choroid may be 
seen (in an injected 
specimen) the loops 
of blood-vessels to 
which tlie name vasa vorticosa has been given. Within 
this is tho tunica Uuymhiana^ a plexus of capillaries ; 
which is again lined by the choroidal epithelium (mem- 
bmna pigmtiti). The dark pigment of the choroid is 
iuters 2 )orsed among tho vessels and is washed out when 
tho eye is immersed in water. 

Surrounding tho iris is a ring which is tho Ciliary 
Muscle (Fig. 224, 8 ), composed of unstriped fibre and 

Fi^. 226. — ^Aiiterior half of the eye, Been from within (from 
Wilson). 

1 . Divided ed^e of the three 8. Posterior snrface of the iris. 

coats ; sclerotic, choroid 4. Ciliary processes. 

(the dark layer), and retina. 5. The anterior border of the 

2. Pupil. retina (ora serraut). 
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having a grey appearance. The anterior part of tho 
ciliary muscle is connected with tho sclerotic coat, and 
the posterior part is attached to that portion of the 
choroid which is called tho ciliary body, and from which 
the ciliaiy processes pass inwards to be connected with 
tho lens. Thus tho ciliary muscle is enabled to act upon 
the lens and to accommodate tho focus of the eye to various 
distances. 

[In order to see the ciliary body and processes, a third 
eye should be divided circularly through tho sclerotic and 
choroid coats witliout damaging the vitreous humour; 
tho vitreous humour and lens are tlien to bo carefully 
separated from the anterior part of tho ‘choroid, the 
ciliary processes being detached from the hyaloid mem- 
brane, upon which they will leave a circle marked with 
more or less pigment (circle of Zinn). Tho ciliary 
processes and iris are now scon from behind. If the lens 
and vitreous Immoiir be drawn out of tho fundus of an 
eye and left attached to tho ciliary processes, a magnified 
view of them will bo obtained.] 

Tho Ciliary Body (Fig. 224, 7) is tho thickened portion 
of tho choroid from which tho Ciliary ProcesHCM (Fig. 
226, 4) project towards the centre of the eye. These are 
vascular fringes which resemble a series of plaits in 
appearance, and which form a circular curtain parallel but 
posterior to the iris, from which they are separated by 
tho posterior chamber. They fit into a corresponding 
series of plaitings in the hyaloid membrane of tho 
vitreous humour and together constitute tho ciliary sowe. 

Between the anterior margin of tho sclerotic and the 
ciliary body is a minute canal, which runs rouml the 
entire circumference of the eye and is called the Canal 
of Fontana (Fig. 2*24, 5). 

[The lens will be seen on the posterior half of this 
section, or may be shown on the first eye by carefully 
removing the iris.] 

The Lens (Fig. 224, 4) is situated in front of the 
vitreous humour, and is contained in a delicate and 
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perfectly transparent capsiile, 'which is united behind 
with the hyaloid membrane of the vitreous humour. The 
capsule is kept in its place by the suspensory ligament of 
the a transparent membrane which passes from the 
ciliary processes to the capsule in front of the hyaloid 
membrane. J^y tearing through the capsule (as in the 
operation for extraction of cataract) its existence will bo 
demonstrated and the lens itself allowed to escape. 

The lens is bi-convex, but the posterior surface has a 
greater curve than the anterior. It is perfectly trajis- 
pareut in health, but has a complicated structure 
consisting of fibres arranged around three axes running 
in difierent directions, of which indications are usually 
visible in the bullock’s eye. The exterior of the lens 
readily breaks down, but the interior or nucleus is very 
dense. 

The Canal of Petit (Fig. 224, 6) is a minute space 
.surrounding the lens immediately around the capsule, 
and is bounded in front by the suspensory ligament and 
behind by the hyaloid membrane. 

The Vitreous Humour (Fig. 224, 13 ) is the transparent 
body filling all the posterior part of the eyeball. It is a 
gelatinous substance contained in a transparent membrane 
called the hyaloid membrane, and is traversed by numerous 
delicate and perfectly transparent septa. The existence 
of these may bo demonstrated by crushing the vitreous 
humour with the fingers, when the fluid portion "will 
drain away. 

On tho eye from which the vitreous humour has been 
removed the retina will fall together, leaving tho inner 
surface of the choroid exposed, and in the bullock’s eye 
the tapeUim lucidum will be seen. This is tho coloured 
appearance wdiich is pecidiar to the lower animals, and 
is due to the presence of a thick layer of wavy fibrous 
tissue outside the choroidal epithelium. The object 
of this is to reflect the rays through the retina a second 
time, and thus to enable the animal to see with a very 
small amount of light. 
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[The retina is best seen by looking through the vitreous 
hiinioiir of an eye from which the iris and lens have been 
removed.] * 

The Itctliia (Fig. 224, 9) is the nervous coat of the eye 
and its essential part. It lines the choroid coat, being 
connected posteriorly with the optic nerve, and e:Sten(ls 
in front nearly as far forward as the ciliary body, where 
it terminates about oiie-cighth of an inch behind tho 
margin of the cornea in a finely jagged border, the ora 
.'^(irrata^ being thicker behind than in front. During life 
the retina is transparent, so that tho vascular, choroid can 
be seen through it with tho ophthalmoscope, but after 
death it has a greyish colour and is thrown into folds, 
owing to the diminution of tho tension of the globe. 

The entrance of the optic nerve may ])e seen about 
one- tenth of an inch to tho inner side of the axis of the 
eye, and radiating from this may bo seen the branches of 
the arteria centralis retime^ which enters the eye at this 
point, and its accompanying veins. In the axis of tho 
eyeball in the human eye is yellow spot of SocDmerhuj^ 
tho most sensitive point, which consists of a small eleva- 
tion, in the centre of which is a minute depression, tho 
fovea cciHralts. 

The retina consists of three layers - 1. The internal 
or layer is continuous with the optic nerve (the 
fibrilhe of which here lose their white substance of 
Schweann), and has also numerous ganglionic cells and 
nuclei developed in it. 2. The middle or granvlar layer 
consists of oval bodies collected into two sets between 
which is granular material. 3. The outer layer or Jacob's 
mmbrane consists of a peculiar arrangement of particles 
to which the names rods and bulbs have been given. 
These rods are continuous with some fibres which pierce 
the whole depth of the retina, and are called the fibres of 
Muller. 



The Ear. 

The description of the External Ear will l)e found at 
page 370, and that of the Middle Ear or Tympanum at 
page 481. 

The Internal Ear or Labyrinth is so difficult of dissec- 
tion owing to the density of the bone in which it is 
oinbcddcd, that it is impossible for the student to make 
its dissection with any advantage. He is therefore advised 
to study its anatomy on prepared specimens, and is 
referred for its description to works on general and 
minute anatomy. 
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Audomkv. I71J. 

sm Dice of, 202. 

.VbdifCQiiial aoitii, 2i4 
cavity, 22 L 
c<‘ivtcnt.s, table of, 227 

llUllUil, 213. 

22>i. 

rin;', external , 20 h. 

internal, 213. 
viseora, 2rl2. 

Al)'iuccn.s nerve, 3.VJ, 538. 

Abductor induMS. 70. 

iiiiuiini digfiti, 71. 

pedis, n<;. 

oculi, 351. 
polliciH innnfl^ 72. 
pedi«, 11(1. 

Accclonator urinin inn.scle, 188. 
Ai-cchHOrius inu.selo, 1 i'J. 

ad sacro'lumbalcni, 51.3. 
Acce8.sory nerve ol the obturator, 200. 
.\cromialcuc<incous nerves, 337. 

thoracic artery, 10. 
Acwmio-cl.ivieular articulation, 
Adductor brevis, 100. 

l«>nso3, JtW. 
luagiiUB, 112. 

openincf in, 107. 
minimi digiti, 72. 
oenli, .151. 
j><.)l]icis m-anDfl, 73. 

I>odi.s, 151. 

Air cells of the 151. 

Alar li^mcnts of the knre, 168 
Atny^^loid lobe ot cerebollnm, 558. 
Aimsioniotic artery of brachial. 2 H. 

of femoral, 107. 
Anconeus muscle, 57. 

Angular artery, 381. • 

gyrus, 512. 
vom, 381. 

Ankle-joint, 172. 

Annular ligament of ankle, anterior, 155. 

external, 155. 
internal, 142. 
of wrist, anterior, G9. 
posterior, 03. 
protuberance, 537, MO. 


I 


Annulus oval is, 119. 

.Vutcrior chamber of eve, 561. 

elastic layu^ of cnnic.a, Soi 
coiumissuro, 552, 5.55. 
incdiastinuni, lo'.). 
niodulhiry velum, 556. 
triangle of nock, 371. 

Anti-holix, 376. 

Anti-tragus, 376. 

Aorta, *120. 

abdominal, 218. 
thoracic, 11 1. 

Aoi tic arch, 129. 

opening of diaphragm, 217 
plexus, 261. 
sinus, 421. 

Aperture of tho Eustachian tul)o. 165 
lor the fomorul artery, l('7 
of tho larynx, 465, 187. 
of tho mouth, 465. 
of the naroh, 465. 
of iho icsophogus, 105 
of tlio thorax, A 19. 

Aponeurosis, eiucranial, 319. 

of external oblique, 201 
of tho fcniorsd artoiy, 
93. 

of jntenial oblique, 221 
luTnb.ar, 512, 
palmar, 66. 
of tho pharynx, 161 
plantar, 143. 
of tho soft palate, 165. 
temporal, 323. 
of tho transvcrsalls mus- 
cle. 213. 


vertebral, 512. 
Appendages of tho oyo, 371. 
Appendices epiploTca!, 267- 
Appendix auriculso, 119, 423. 


ewei vcrrriiformis, 267 


zVqucduct of Fallopius. 48‘J. 

of Hylviiis, 533, 559. 
Aqueous humour. 664. 

Arachnoid niombrane of the brain, 528. 


of the spine, 523 
Arbor vitse cerebclli, 561. 


uteri, 312. 
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Ai ch of aorta, 429. 1 Alter: communicons ccreLri autorior 


crural or femoral, 95. I 

of diaphragm, 217. | 

palmar, deep, 73. | 

su])orfluial, C7. I 

plantar, l.‘>3. 

of .soft pahate, 465. i 

A rcifoi 111 fibi es, 539. | 

Aieola of the mamma, 5. ! 

Arm, dissection of. 5. • 

Artcr: :ina8tumotica brac})i.‘ilis. 28. , 

inngnn, 107. 
augularis faciei, 381. 
aorta, 429. 

abdorainulis, 248. 
thor.vcica, 444. | 

articulurea infoj ioi c.s, 1 26. I 

Mipuriores, I2.j. j 
artleularia a/.ygns, 126. i 

auneulaifs posterior, 322, 365. I 
auditoiius, 3'i(i, 530. j 

axillaris, 15. 

Uasiloris, :.29. I 

Itraeliiahs, 2«i. | 

brachio-ccphalio.a, 430. | 

bioiiobialcs, 1)5. I 

burcalis, 396. | 

bulbi, 193, 201. I 

ciiloaiiea intcina, 111. j 

capsulart s, 25 1 . 

carotis communis, 361 . i 

sinistra, 431. J 
externa, 363. 
interna, 333, 303, 10 1, I 
531. I 

carpi uliiaris autoiior, 50. 

y»o.stcri<ir, 50, 03. , 
radialis anterior, 45. ! 

posterior, 63. ' 

oontriill.s ref line, 351, .569, I 

cercbclli iulerifir, 529. j 

ill fiTior aiif crier, 529. j 
superior, 6 ;j 1, 
ccrobri anterior, 531, 
nudm, 531. 
posterior, 531. 
cervicalis :i,scendoiis, 434. 

yoorvinda, 135, 518. | 

siipcrHc'.alio, 310, I 

choroidea cti-cbii, 532. ! 

cilisrcs, 3.51. i 

circumflexn anterior, 18. ! 

externa. 111. 
ilii interna, 254. 
supoiflcialiB,91, 
101, 208. 

interna. Hi, 121. 
posterior, 19, 1 

coeliac axis, 238, 251. I 

colica de.\tra, 2.36. 

media, 230. I 

sinistra, *236. 

comes nervi iscliiadici, 120, | 

phrciiici, 433. j 


5.11. 

posterior, 

531. 

pa1m.aris, 08. 
plantaris, 153,101. 
coronaria dextra, 418, 

labii iuferioris, 38.3, 
superioris, 38.j. 
sinistra, 418. 
ventriculi, 238. 
corporis bulbosi, 193, 201. 

* cavernosi, 195, 202. 

crcmastorica, 254. 
crico-thyroidea, 304. 
cystica, 2*39. 
dclb) cntialis, 293. 
dcntalis antorior, 473. 
inferior, 395. 
yiostcrior, 390. 
diaphragmatica, ‘251. 
digituks iriaiiQs, 07. 

pedis, 1.53. 
dorsalcs pollicis, 03. 
dorsalis carpi radialis, 03. 

iilnarirt. 63. 
clitoridis, 202 
indicis, 63. 
lingua!, 106. 
pedis, Kit), 
penis, 195. 
pollicis pedis, 161. 
.scapula!. 35. 
opigostrica, 222,254. 

Biipcrfuialis, 91, 101. 
208. 

eihmoidalis, anterior. 351. 

posteiior, 351. 
facialis, 30.5, 383. 
fcnioralis, 99, 1 06. 

Iroiitalis, 321,351. 
gastrica, 2.J8. 
gastro-duoilcnalis, 239. 
gustro-epipUIca dextra, 239. 

sinistra, 211. 

glutca, 119,291. 
liamiorrboidalis inferior, 186 
media, 293. 
superior, 230 

hopatica, 239. 
hyuidca liugu.alis, 400. 

thyroid! u3, 301. 
hj*poga.strioa. 224, 291. 
ileO'Colica, 230. 

0 iliaca communis, 253. 
externa, 2.54. 
intorna, 291 . 
ilio-lumbalis, 29-1. 
incLsoria, 30.5. 
inlra-orbitalis, 473. 
inuominata, 4.30, 
lutercostales anteriores, 433. ^ 

postoriores, 145,519. 
iutercostaliB sui>«rior, 435. 



After: iaterossca, 49. 

anterior, 50. 
posterior, bj. 
intorossete manOs, 71. 

poilis, 101, 
intostinalcH, 2 !<j. 
iscliiadica. TJO, 201. 
labialis interior, 383. 
laciiry mails, 34ii, 
laryu^calis inferior, 43 >, 193. 

Hupunor, 3(>1. 192 
lin;?nalis, 301. 104. 
lunibalcri, 2.V2, .1 19. 
magiiu pullieis uianil**. 75. 

pudLs, l.'il. 
iniiltcolare.s, 100. 
inaiuinaiia intonni, 132. 
msia«!oteiu‘a, S'*.!. ;10'i. 
niHXillaria inU'rna, Obi, 39 », 1*^0. 
iiiediastina', 1:13,415. 
ineiiiugi-a iiiodia, -"ll, 30(>. 
parva, .'I'Jl. 

iiieniiigcn} antui lores, 331. 

postciioros, 3.51, .520. I 
mcscntcricamrunor, 2.3<> : 

superior, 211. 
mctacfirp.a radialis, 03. 
IlU't^ltal^oa. IGl. 

iMUhCulo-plircinc.a, J:>3. 
roylo-hyonloa, 39.‘), 
ii.isahs, 351. 

lateral is. 3S 1 . 
sept I, :i8,l. 

iiutritia fi moiis, ill. 

Abti'a*, i:o. 

hiiMUMi, 27. 
tibicO, 110. 

obluratori i, > 0 , 293. 
ocnpitilH, 323, 305, .51.5. 
lusoph.igu ik.H, 19.5. 
ophihalinica, 350. 
ovariana, 252. 
palatiiia dcs<.'cinlcn.s, iSo 
inferior, 107. 

palmaiis Mipei Aei ilis, 07. 

prufuinlA, 08. 
palpeb rales, 51.5 1 . 
pauurcatiL'iC, 211 . 
pancrcatuo-duodcnalos, 231,210. , 
perluiautcs temoralb.s, 111, 12 k. , 
m.imiuana) iiitoi' < 
lue, i:i3. 
man As, 71. 
pedis, 153. 
periairdiaav, 44.5. 
pcrinmi .suptrOcialis, 1S7, 197 
perouca, 1 10. 

antorinr, 150. 

pharyijgca ascouilcp.s, 4r»2. 
phrenicce inferioro.s, 251. 

biipcriotes, 133. 
plantariscxteina, 117, 1.53. 

iutcrua, 117. 
poplitea, 125. 


I Artor : princops corvids, 516. 

pollicis, 71. 

profimda corvids, 135, 5IS. 

femoris, 101, 110. 
inferior, 27. 
superior, 27, 10. 
Tilnans, 08. 
pterygoidem, 390. 
ptorygo-palatiiia, 180. 
pudica externa, 91, lOt, 208. 
interna, 120, 193, 2 
291. 

pulmouali-s, 121, 127. 

dexLr.a, iI2. 
siiusti.i, 112. 
pylorica, 2:59. 
radial IS, 13, 01. 

iiidieis, 71. 
ranina. loO. 

roeunoiis intwrossea postori 

bO 

raditilis, 45. 
tibialis, 1.59. 
ulnuns anterior, t 
pos tenor, 

I'cnales, 351. 

Siwra media, 2.52. 
f*acro-laleriilis, 29 1. 
scapuIuriH puHtciiur, ‘17, 
sciatica, 120, 291. 

.siginoidc. 1 , 230. 
sponnatica, 2.52. 
sphcno-fjal.itiua, 180. 
8pinalc.s piKSteiiorcH, .521, .529 
hpinalis iiuten-)r, 521, 529. 
splenic.!, 239, 211. 
smrnO'inasuu'li a, 3G5. 
.style-intisPade.!, 305. 
subclavia, 3tu, 13I. 

doxtra, 132. 
sinistra, 131. 
sublingualis, 100. 
submeiiLaiis, 3b.5. 
Bub.scapnlaiis, 17, 37. 
BUpcrticialis t crvicis, 319 
Nulaj, 15. 

supra-orbitalis, :}21, 310, 350. 
renalc.s, 251. 
scapularia, 36, 310. 
tarsoa, ion. 

tompoi'alos profunda*, 390 
temiiornlis, 322, ;jbl. 
thoracica acromial is, 16. 
alatis, lb. 
longa, 10. 

Buptrior. 10, 
thyroidea axis, ri:>. 

ima. 1.50. 
mlcrmr, 4:53 
superior, '6>A. 
tibialis anteiior, 157. 

posterior, 138. 
tonsillaris, 407. 
trausYorsalis colli, 339, 131. 
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Artcr- tranaverealis Taciei, 384. 

hurntri, :i40, 431. 
pennaii, 187, l‘J7. 
pontis, 1>29. 
tynapanicn, 3’Jb. 
iiltiaiU, 49. 
umbiliciilci}, 427. 
uteriiia, 293. 
vagiiialw, 293. 

voftcbralis, 432, 4r,ri, 517, 629. 
vcoicalitt iufonor, 293. 

superior, 293. 
vidiana, 4S1). 

Aiticnlar popliteal artoriefl, 125, 12n. 

nerves, 124. 

Articulation, acroniio-claviculur, 76. 
atlo-axoidcaii, 50l. 
calcauco-astnigaloid, 1 7 1. 

cuboid, 175. 
of CRi'i^al bones, h;). 
carpo-iiictaearpal, 8‘1. 
of cervical vertebrae, 600. 
choudro-costal, 60b. 

sternal, 500. 
of costal cartilii^fca. 506. 
coato-vcrtcbral, 501. 
ciico-arytn'uoid, 494. 

thyroid, 491. 
feinoro-tibial or kneo, 
105. 

huiucro-cubital or elbow, 
79. 

ilio'fomoral or hip, 129. 
of lower jaw, 392. 
uietacarpu-phalongeal, 
86 . 

wetatarso-phalangcal, 

178. 

occipito-atloidoan, 500. 
phalangeal of tingors, HO. 
of pubic symphysis, 315. 
1 adio-carpal or wrist, 83. 
ulnar iiiforior, 82. 
supenor, 826. 
sacro-coccygoal, 315. 
iliac, .314. 

sacro-vertebral, .314. 
bcapulo-clavicular, 76. 

huiiiural or shoul- 
der, 78. 

stomo-claviGulur, 356. 
tarsal, 174, 
tiu'so-motatarsal, 176. 
temporo-inazillary, 392. 
tibio-fibular, 171. 

tarsid or ankle, 172. 
of vertebnu, 497. 

Arcus externus diaphrugmatis, 217. 

iuteniUB diaphragiuatis, 217. 
Arytojno-epiglottidean folds, 487. 
Arytwnoid cartilages, 495. 
muBclu, 488. 

Ascending cervical artery, 43-1. 

phiuryngeal artery, 4C2. 


Attollcns aurem. 310. 

ocuhun, 3.51. 

Attr, aliens aurem, 319. 

Auditory artery, 326, .530. 

nerve, 32.5, .539. 

Auricle of tho ear, .37.5. 

Auiiclo of the heart, left. 423. 

riglit, 118. 

Auricular artery, posteiiur, 322, 36.5, 
ntrvc, anttrior.4t)0. 

great, 322, 33.5. 
posterior, 322, 38.5. 
vein, 3b7. 

nerve of vagus, 158. 
Auriculo-tcinporal ncive, 321,387, lOO 
ventricular aperture, left, 123. 

right, 120 

Auriculavia magnus nerve, 322, 335. 
AmUs, 13. 

dissection of, 1 1 . 

Axillary artei y, 1.5. 
glands, l.j 
plexus, 19, .312. 
vein, 19. 

Axis, creliac, of artery, 238 , 2.51 
tliyroid, of artery, 13.J. 

Azygos artery, 12r». 

gangliun, 'JOO. 
veins, 262, i 13, 446. 
uvula) muscle, 408. 

Hack, dissection cf, 007. 
ling <>f pharynx, 461. 
llartholin, glands of, 201. 

Ease oi hi am, 532. 

of tho skull, arteries of, 333 

disscctinn nt, 327. 
nerves of, 33o. 
basilar artciy, 529. 

Hiuus, 333. 

Basilic VOID, 23. 

Beak of tho corpus callosum, .531. 
Bend of elbow, 3U. 

Biceps femoris muscle, 127. 

flexor cubiti, 21, 31. 

BilC'dncc, 244, 

Biventer cervicis muscle, 515. 
Biventral lobe, .5;‘8. 

Bladder, mtcriur of, 304. 

ligaments of; 279, 283. 
connections of, 287, 289. 
structure of, 303, .jIU. 

Dodos of tho ear, 483. 

muscles of, 481 
Brachial artery, 26. 

nerves, 19. 
plexus, 19, 343. 
veins, 29. 

Brachialis auticus, 26. 
Bnichlo-cephulic artery, 430. 

\om, left, 435. 
right, 435. 

Brain, base of, .532. 

examination of interior, 646. 
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Brain, exterior of, 5t0. 

rnemliraues of, .>27. 
picscrvatiou of, oJ7. 
removal of, 32:i. 
vessels of, f»29. 

Breast, b, 9. 

Br(.iul lijfanient of titenia, 291. 
]3roiichi.al artorios, 1 1'>. 
glands, -1 13. 
veins, 145. 

Bronchus, lofi., I>i8. 

ritfhl, 438. 
structure of, 450. 

Pininncr’s glands, 2Cft. 

Buccinator nerve, 3)%7, 398. 
artery, :’.ur> 
muscle, .19 1. 

Bulb of the urethra, 190. 
artery ot, 19J, 201. 
nerve of, 1S9. 

Bulbi vngime (vestibuli), 2(.0. 

Bulbous jiart of tlio urethra, 300. 
Bulbus olfactorius, 53G. 

Bursa patclliu, 101. 

of ligament of patcllii, ICG, 
of gluteus maxiiuus, 1 15. 

C®cum coli, conuoctious of, 227. 

structuro of, 207. 
rahmuis scripioriuH, 5(il . 
Calcaneo-astragaloid articulation, 171. 
, cuboid ligariicnts, 175, 

Calicos of the kidney, 277. 

Ciilieitoirn papilhe, 18 '>. 

Canal of Montana, .>(>7, 
of Nuck, 413. 
of Betit, 5GH. 

of the tensor tyinpani, 581. 
Caiisular arteries, 2.'>1. 
veins, 2.'>1 . 

ligament of the hip, 130. 

of the knee, 167. 
of the fchoulder, 79. 
of the thumb, 84. 
CaiTSule of crj'stalline leus, 5Gb. 
of Glisson, 273. 
suprarenal, 2dG, 278. 

Caput coll, 267. 

gallmaginis, 305, 

Cardiac nerve, inferior, 447. 

middle, 37o. 
of pneuruo-gastric, 368, 
444. 

BujicrioT, 370. 
plexus, 418, 437. 

Carncse columnai 420. 

Cuicud aitcry, common, .%!. 

external, 303. 
internal, 333, 363, 461, 
.531. 

left common, 431. 
plexus, 343. , 

Carpal aitery, radial anterior, 451 
posterior, 63. 


Carpal arter}', ulnar anterior, fio, 

posterior, .'*0, f«.3 

('arpo*metacarp.a] articulation, 83 
Cartilage, firyt.Tiuild, 195. 
cncoiil, lO'"). 
cuiiciforni, 196. 
of the car, 375. 
thyroid, 491. 

I of the septum of nose, 17.‘1 

I Cartilages of the oyeltdA, 488. 

; of the nose, .389. 

I of Santorini, 49G. 

of trachea, 15o. 

C.anincula laohrym.iiis, 37 1. 
Caruucuhu myitifoiiues, 18 J, 31 1 
Cava, inferior. 2 j3, 419. 

superior, 119, 43i). 

Cavernous body, 307. 

artery of, 195, 202. 
plwiis, ‘i.M, 3.>0, 
sinus, .l.lOf 

Cavities of the heart, 418. 

Cavity of the abdomen, 221. 

Central artery ot the retina, 3 .'j 1, .569 
point of the i>orinii‘um, 183. 
Centrum ovale ccrubri, 611. 

Cephalic vein, 22. 

Ceiebcllar arteries, Inferior, 529 
Bupeiior, .'31. 
Cerebellum, form of, 5.'.5. 

lobcK of, 5.58 
stnictnro of, .561 
Cerebral artery, iinteriov, 6 M . 

middle, >'>31. 
postorinr, 5.31 . 
protuborauco, form, .537 

striictuic, 510. 

Cerebrum. 532. 

Cervical l.awia, 337, 35.5. 

ganglion, inforior, 417. 

middle, 457. 
superior, 1-57 

ncrvc.s, anterior branches, 370 
posterior, 519. 
ploxus ot nerves, 370. 

8U))oriicial, 3 ;.5. 

Ccrvicalis, ascondens artery, 43-1. 

muscle, .513. 

profunda artery, 4.35. .5 is. 
Buperticialis nerve, 3.1.5, .15 > . 
CcrvicO'facial nerve, 385. 

Cervix uteri, 312. 
vesictc, 287. 

Chamber of the eye, anterior, 564, 
posterior, .566. 

Chiasma of the optic nerves, .535. 
Chondro-costal articulations, 506. 
glosBus muscle, 403. 
sternal ariiculatioDS, 506. 
Chorda tympani nerve, 39B, 483. 
Chordse tendinea?, 420. 
vocalos, 491. 

Willisii, 321. 

Choroid artery of the brain, 532. 
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Choroid coat of the oye, 566. 

plexuses of the brain, 548, 551. 
veins of tho brain, 518. 
of tho cyo, 5GG. 

Choroidal epithelium, 6GG. 

Ciliary arteries, 351. 
body, 5G7. 
muscle, 566. 

processes of tho choroid. 6G7. 
uurvud of nasal, 31'J. 

of lenticular ganglion, 
350. 

Circle of Willis, 532. 

Circular sinus, 333. 

Circulation in tho fictus, 426. 
Circumflex artery, anterior, 18. 

external. 111. I 
internal, 11 1, 121. 
posterior, 10, 3.>. 
iliac vtory, deep. 25 1. 

superficial, 01, 
101, 208. 

nerve, 20, 35. 

Oircunivallato iiapilhe, 185. 

Clavicular cutaneous nerves, 337. 
Clitoris, 182. 

Coccygeal artery, 120. 

muscle, 200. 
nerve, 300. 

C(Dliaa axis, 238, 251. 

Colic artery, loft, 236. 

middle, 23G. 
right, 23G. * 

Colon, course of, 227. 

structuro of, 267. 

Oolumuie carnoie, 420. 

Coluiuiis of the cord, 525. 

vaj^iiia, 311. 

Comes nervi ischiadic! artery, 120. 

phrenic! artery, 433. 
Commissure, anterior, 552, 5.55. 

of tho cerebellum, 55S. 
of tlic cord, 625. 
great, .516. 

of the optic nerves, 5'35. 
posterior, 552. 
soft, 553. 

Commissural fibres of the medulla, 538. 
Cominuuicatuig artery of auteiior 
cerebral, 631. 
of posterior 
cerebral, 631. 
in tho palm, 


In tho solo, 
153, IGI. 

flbular nerve, 125, 132, 
Com plexus muscle, 516. 

(JompresBor of the nose, 378. 

of the urethra, 192. 
of bulb of vagina, 198. 
Cotiarium, 553. 

< 'oncha, 37G. 

Coues of the retina, . 


Congenital hernia, 217. 

Coni vasculosi, 309. 

CAiiical paplllffl, 480. 

Coujoiued tendon, 2I0,2i3. 
Conjunctiva. 388, 553. 

Conoid ligament, 77. 

Conus arteriosus, 420. 

Constrictor inferior, 462. 

of tho fauces, 4G9. 
middle, 4(12. 
superior, 463. 
urebhrie, 192. 

Convolutions »f the brain, 510. 

of corpus c.illosum, 516 
ot longitudinal fissure, 
544. 

Coraco-acromial ligament, 77. 
brachialis muscle, 20. 
clavicular arttcul itirm, 7G. 
humeral ligaincnt, 79. 
Cottiiform tendon, 217. 

Cords of tho abdominal wall, 221. 
Cornea, 604. 

structure, 564. 

Coriiicula laryugis, 490. 

Cornua of lateral vontncle, 547. 

Corona glaudis, 220 

Coronary vessels of tlio heart. 410. 

ot the lips, 383. 
artery of the stomach, 238 
ligament oi tho liver, 270. 
sinus, 110. 
vjilve, 419. 

vein of the stomach, 238. 
Corpora albicantia, 535. 

Arautii, 421, 124. 
ctvornosa, 307. 

Malpighiaua, 277. 
mainillnria, 535. 
ohvaiia, 538, 501. 
pyiumidalia antcriora, 538. 

postcriora, •'’.O I . 
quadrigemina, 555. 
restiformia, 539. 

Corpus callosum, 546. 
ciliare, 507. 

deutatum ccrcbclli, 561. 

medullae, 501. 
firabriatura, 549. 
geiiiculatum externum, 65,3, 
internum, 553. 
Higbmori, 308. 
luteum, 313. 
olivare, 538, 5G1. 
spongioaiim urethroa, 100, 301 
stiiatum, 547. 
thyroideum, 1.19. 
j Corpuscles ot Malpighi, 270, 277. 

, Corrugator supercilii muscle, 377. 

Cortical substance of the kidney, 277 
1 Costo-clavicular ligamouc, 356. 
Costo-coraeoid membrane, 14. 
vertebral ligaments, 504. 

' Cotyloid ligament, 131. 



i>:dex. 


677 


Covered bind of Reil, 547. 

Coverings hernia, femoral, 05. 

inguinal, :il6. 
Cowpor's glands, 302. 

Cranial aponcurusia, 319. 
nerves, 32 >. 

Cremaster muscle, 210. 

Cremasteric artery, 2'ii. 

iascia, 210. 

Cribriform fascia, 92. 

Crico-arytainoid articulation, 191. 

muscle, ]at(‘ral, 189. 

Ijostorior, 488. 
thyroid articulation, 101. 
membrane, 491. 
muscle, 488. 

Cricoid cartihgo, 405. 

Crucial ligament, anterior, 1G9. 

inislenor, 108. 
Cruciform ligament, Ou i. 

Crura corobelli. 537, .510. 
cerebri, 537. 
of the diaphragm, 217. 
of the fornix, >510, 555, 

Crureus muscle, 1U6. 

Crural arch, 05. 

deep, 95. 
canal, 05, 
hernia, 02. 
nerve, 101, 107, 259. 
ling, 01. 
slicatli, 93. 

Crypts of LioborkUhu, 260. 

Oryatalllno lens, 567. 

capsule, .567. 

Cuneiform cart.ilagc.% 496. 

Cutaneous nerves of the abdomen, 

205, 208. 
of the .arm, 22, 
of tho hack, .5))7. 
of the buttock, 111. i 
of tho fttco, 3S5. I 
ofthofoot,back, J5J. i 
solo, 1 18. ! 
of the forearm, 40. 
of the hand, back, 

6.3. 

pal 111,08. 
of the bead, 310. 
of the leg, back, 1.32. 

front, J.51. 
of the neck, behind, 
507. 

fore part, 336. 
of tho pennaiurn, 
188, 197. 

of tho scalp, 319. 
of the thigh, front, 
97. 

of the thorax, 11, 12, 

CysUo artery, 239. 
dnet. 270. 

Dortos, 186. 


Deeussation of tho pyramids, 536. 

Deep cervicAl artery, 435, .^IH. 
crural arch, 96. 

tiansverso muscle of perinseum, 
193,201. 

Deferential artery, 293. 

Deglutition, process of, 406. 

Deltoid ligament, 176. 
muscle, 33. 

Dcutul artery, anterior, 473. 

inferior, 39.5. 
postonor. 300. 
nerve, aiitorior, 172. 
inferior, 308. 

]>08terior, 472. 

Dentate fascia, .'>.5i. 

ligament, .5"i. 

Dc.scciidens uoiii nerve, 357. 

Descent of testicle, 210. 

Depressor anguli on^, 38o. 

labii iiiferioris, 380. 
aim nasi, 378. 

Diaplingni), 2 1.5. 

artoiios of, 251, 4n. 
opcijings in, 2J7. 
upper surface of, 415, 
Digastric muscle. 350. 
nerve, .JS'i. 

< Digital artoi'ies of plautAr, 153. 

ofiadial, 71. 
of tibial, anterior, 101. 
of ulnar, 07 . 
nerves of median, 70. 

of plantar, 1 18, 119. 
of radial, 53. 
of ul liar, 53, 08. 

Dissection of tho aV>dumeu, 170, 

of tho abdominal cavi ty, 224. 
of tho abdominal wall, 202. 
of tho arm, 6. 
of the axilla, 11. 
of tho book, .507. 

• of Tho base of thoakull, 327f 
of tho bend ol the elbow, 
30. 

of the brain, membranes, 
and nerves, .527. 
of the buttock, 113. 
of tho cerebellum, 555. 
of tho cerebrum, 616. 
of the external oar, ‘175. 
of the middle ear, 481. 
of tho eighth nerve, 457. 
of the eye, 662. 

lids, 388. 
of tho face, 372. 
of femoral hernia, 92. 
of tho foot, back, 154. • 

sole, 143. 

of tho forearm, back of, 62. 

front of, 40. 
of the fourth ventricle, 659. 
of the great vessela of root 
of neck, 430. 
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Dissection of tlio hand, back, r/i. 

Ijaln], Oi. 

of tho head and neck, 317. 

of tho heart, 415. 

of the inguinal hernia, 213. 

region, 2(4). 
of tho larynx, 4H7. 
of tho lateral vciitridefl, 5! 7. 
of the leg, biivk, 1 32. j 

front, 15*. j 

of the ligaments of atla.<», 
axis, and occiput, 500. 
of tho ligaments of clavicle i 
and scapula,,? (>. | 

of the Iigarnouts of hip ! 

joint, 129. ! 

of tho ligaments of jaw,, S92. 
of the ligaments of lower j 
limb, 

of tho hgamenta of pelvis, I 
313. I 

of tho liganicuts of ribs, 
50-1. . I 

of tho ligaments of upper j 
limb, 7(i. ' 

of tho ligaments of tho 
vertebrsB, 497. 
of tho l<<wor limb, 87. 
of .Mookcl's ganglion, 177. 
ot mesenteric vosscls, 236. 
of the nook, 351. 
of tho neck, anterior tii- 
aiigle, 371. 
posterior ti i- 
iiuglo, 331. 

of the nose, 173. 
of tho 01 bit, 3 1 1. 
of tho otic giiiiglion, 481. 
of tho palate, !()(!. 
ot tho parts about the 
scapula, .32. 

of tho pelvis, femede, 279. 

side fie w, 289. 
of the pelvis, male, 279. 

side view, 285. 
of the male pelvic viscera* 
300. 

female, 309. 

. of tho pel iiiiuuiii, both 
sexes, 181. 

female, 195. 
male, 186. 

of the pharynx, 155. 
of the popliteal space, 123, 
of the prcvertebral region, 
4.52. 

posterior triangle, 334. 
of tho pterygoid region, 390. 
of tho sacral plexus, 297. 
of the scalp, 318. 
of Scarim's triangie, 08. 
of the soft palate, 466. 
of the sficrmatic cord, 219. 
of the spinal cord, 521. 


Diiscction of the submaxillary regioir, 
400. 

of the supciior maxillary 
uerve, 472. 
of the testis, 307. 
of the thigh, back, 126. 

front, 89. 
inner side, 
108. 

of the third ventricle, 552, 
of the thorax, i07. 
of the tongue, 481. 
of tho tympanum, 481, 
of the upper limb, 5. 

Dorsal artery of the clitoris, 202. 

of tho fi'or, 160. 
of the penis, 195. 
of the tongue, 406. 
of the Kcapula, 35. 
nerves, anterior branches, 312. 
posterior branches, 6(i7, 
519. 

of tho penis, 19.5, i'JO. 
Dorsl-spinal veins, .521. 

Douglas, fold of, 221 
Ductus ad im.'iuin, 175, 

aiterio^UH, 427, 429. 
cum munis choledochus, 214, 
273. 

cysticus, 244, 273, 
cjaciilatoriiiH, 303. 
hopaticus, 273. 
lymphaticu.s, 368. 
iiancreaticus, 244, 269, 
Jiiviniani, 401. 

Stciionts, ,181. 
thorociens, 368, 442, 
venosus, 426. 

Whartonii, 401. 

Duodenum, oonuoctions, 241. 

structure, 265. 

Dura muter, 327, 527. 

of the cord, 521. 
vessels of, 334. 

Ear, external, 375. 
middle, 481. 

Eighth nerve, 326, 457, 539. 

Elbow joint, 79. 

Eminentla collatpralis, 551. 
Encephalon, 532. 

Endocardium, 420. 

Epididymis, 308. 

Epigastric artery, 222, 254. 

suporfleial, 91, 101, 
208. 

region of the abdomen, 226. 
Epiglottis, 496, 

Epiploon, 228. 

Erector clitoridis, 199. 
penis, 189 
spline, 513. 

Ethmoidal arteries, 3.51 . 

Eustachian tube, cartilaginous part, 469. 
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Eustachian valvo, 119. 

E.xtoiiaot cjirpi raclialis brevlor, 55. 

longior, 54. 
carpi ulnaris, 5(!. 
diffiti minimi, .j(i. 
digitorum brevia, l.'iT. 

conjmunis, 55. 
luiigua iiodls, 155. 

indicia, 59. 

ossia metacarpi pollicis, 58. 
jvopriua pollicia, l.>7. 
piiini internodii pnllicia, 58. 
qu.idria*p.s fcmoria, HU. 
scciiudii iiitcrnodii pullicis, 
59. 

External cutaneous nerve of arm, 29 
cutaneous nerve ot thigh, 
97, 259. 

saphenmis nerve, l:{i, 151. 
vein, loJ. 

Eye-b.all, 562. 
brows, 37.J. 
lashes, .178. 

Uda, m. 

structure, 388. 

Face, dissection of, 872. 

Facial artery, 365, .181. 
nerve, *12 1, .'{85. 
vein, 384. 

Falciform ligament of the liver, 282. 

border of saphenous open* 
ing, 92. 

Fallopian tube, 231, 312. 

Falx cercbolh, 328. 

cerebri, 327. 

Fascia axillary, 11. 
brachial, 24. 
cervical deep, 337, 3 .j 3. 
costo-coracoid, 1 4. 
cremasteric, 216. 
cribriforiii, 92. 
deutata, 551. 
of the forearm, 41, 
of tho groin, 206. 
iliac, 257. 

intercoluinnar, 208. 
intermuscular of the humerus, 
24. 

of the thigh, 97. 

lata, 92, 102. 
of the leg, 1.55. 
lumboruni, 213, 512. 
obturator, 279. 
palmar, 66. 
pelvic, 281. 

perlrn^, deep, 190, 200. 

superticial, 186, 195. 
plantar, deep, 143. 
popliteal, 123. 
of the psoas, 257. 
of the quadrat us, 257. 
recto- vesical, 282. 
spermatie, 209. 


Fascia Scarpa’s, 206. 
teuqioi'ai, 323. 
transvorsali.s, 21 1. 
iriangtilar of groin, 209, 215. 
Fasciculus teres, 659. 

Femoral arch, 9.'>. 

artery, 99. 

Ctinal, 95. • 
hernia. 92. 
ligament, 92. 
ring, 91. 
sheath, 93. 
vein, 101. 

Feraom-tibial articulation, 165. 
Fenestra ovalis, 182. 

rotunda, 182. 

Fibres of M lillor, .‘>69. 

Fibro-cartilago. See Fntcrirticular. 
t ibrou.s coat of eye, 5b2. 

Fifth nerve, 330, 53H. 

Filitorm paptllie, 186. 

Fillet ot tho olivary bfidy, 55.5. 

Fimbriae of the F.illopiau tube, 312. 
First nerve, 32-*), 477, 

Fi.HSuro, longitudinal, of the curobruiu, 
533. 

of Sylvius, 517, .511. 
transverse, -562. 
parallel, .542. 

Ciiloarlno, .51.5. 

• collateral, 516. 
dentate, r>16. 
for vena cava, 27 2. 

Fissure.s of the C'*rd, 52 J. 

Flexor accessorius rnusolo, M9. 
brevis minimi digiti, 72. 

, pO'iis, 

151. 

carpi radialis, 42. 
uluaris, 43. 

digitorum brevis pedis, 1 15. 

longus iiedis, 136, 
119. 

profundu.s, 47, 71. 
Bublimi!!, 16, 70. 
polliois loiigus, 47,71. 

pedis, 137, r<0. 
brovis, 72. 

pedis, 150. 

Flocculus corebolli, 5.58. 

Fmtal circulation, 426. 

Foot, dorsum, 151. 
solo, 143. 

Foramon of Munrn, 519. 

ovale, 419, 427. 
quadratum, 217. 
of Winslow, 230. 

Foramina Thebesit ,419 
Forearm, dissection of, front, 40. 

back, 52. 
cutaneous nerves, tO. 
veins, 40. 

Fornix, 549 

Fossa, isohio-rectol, 181. 
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Fossa, nasal, 474. 

navicular of the urethra, 306. 

of the pudendum, 
181. 

ovalia, 419. 

FossjC of abdominal wall, 224. 

Fourth nerve, 3:)0, 34.% 537. 

ventricle, •59. 

Fovea centralis, AGO. 

Frajnum labii, 472. 

lingua), 401. 
pnoputii, 220. 

Frontal artery, 321, 3.56. 
nerve, 3-15. 

Fungiform papilla), 485. 

Galen, veins of, .552. 

Gall bladder, 273. 

Ganglia, cervical, inibrior, 447. 

middle, 370, 457. 
superior, 370, 457. 
lumbar, 262. 
sacral, 300. 
scmilun.ar, 261. 
of spinal nerves, .526. 
tlioi'acic, 447. 

Ganglion of the vag\iB, 458. 

.izygos, 300. 

G.iesorian, 330. 
irnpar, 300. 

jugular, 460. •• 

lenticular, 349. 

Meckel’s, 478. 
ophthalmic, 349. 
otic, 4H1 . 
pctrm-al, 4G0. 
splieno-palatino, 478. 
subniaxillary, 403. 
thyroid, 370, 457. 

Gastric artery, 238. 
plexus, 261. 
vein, 2-14. 

Gastro-colic omentum, 228. 
duodenal artery, 239. 
epiploic .arteries, 239, 241. 
hepatic omentum, 228. 
Gastnicnomius muscle, 133. 

Gemellus inferior muscle, 118. 

superior muscle, 118. 
Genio-hyo-glossus, 40(i. 

hyoid muscle, 406. 

Genital organs, J81. 

Geuito-crural nerve, 97, 259. 
Girahemat’s ligament, 95, 208, 

Gland, lachrymal, 347. 
parotid, 381. 
pineal, 553. 

* pituitary, 635. 
proBtate, 303. 

Bub\iiigual,401, 

BubmaxiliarYf 401. 

Ibyxold, m, 

(JIauds, axillary f 13, 

broucbial) 443. 


Gtinds, Hartolinl’s, 201. 
lllandin, 486. 

Uruiiuer’s, 2C6. 
cervical, 355. 
concatenate, 338. 

Cowjier’s, 302. 
of frasnum, 4HG. 
inguinal, 91, 208. 
intercostal, 4 13. 
intestinal, 266. 
lingual, 486. 
lumbar, 262. 
mammary, 5, 9. 
mediastinal, 443. 

Meibomian, 388. 
mesenteric, 236. 
o(ioriferou8, 220. 
cif Pucebioni, 324. 

Foyer’s, 267. 

I>op1itcal, 12G. 
solitary, 2GB. 
lrache.al, 443. 

Ghms of the clitoris, 182, 
of tlio penis, 220. 

Glenoid ligament, 79. 

(ilissou's capsule, 273. 

Globus major epididymis, 308. 
minor epididymis, 308. 

Glosso-pbaryngeal nerve, 32G, 407, 459, 
539. 

Glottis, 487. 

Gluteal artery, 119, 294. 

nerve, superior, 121 , 299. 
nerves, iufenor, 122. 

Gluteus maximus muscle, 1 15. 
medius muscle, 116. 
minimus mubclo, 116. 

Graafian vesicles, 313. 

Gracilis muscle, 108. 

Granular Layer of retina, 569. 

Great omentum, 228. 

Grey substance of the cord, 526. 

of the corpus striatum, 
547. 

of the medulla oblong- 
ata, 559. 

of the third veutriclo, 
553. 

Gubernaculum testis, 210. 

Gums, 470. 

Gustatory nerve, 398, 401. 

Gyrus foruicatus, 544. 


Harn, 124. 

Hamstrings, 127. 

Hand, dissection of, 65. 
Heemorrhoidal artery, inferior, 186. 

1014610 , 21113 . 

I superior, 236. 

1 Tier7e,mfeTcior,i36. 

\ Head, diaaedion of* 3Yl . 

) Heart, 416. 

/ cavitloB of, 418. 

I (rroai- vessels Oii 
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Heart, position, 415. 

Uolix, m. 

Hepatic artery, 239. 
ducts, 273. 
plexus, 2G1 . 
veins, 274. 

Hernia, crural or femoral, 92. 
inguinal, 213. 
varieties of, 2L7. 
unibilical, 202. 

Hc.ssclbach*s triangle, 224. 

Hip joint, 129. 

HipjKicainpus, major, .‘ill. 

mitmr, 5 -jO. 

Hollow before olbow, 30. 
Humcro-cubiUl articulation, 79. 
Hunter's canal, 106. 

Hyaloid membrane, 568. 

Hydatid of Morgagni, 309. 

Hymen, IH2. 

Hyo-epjglottidcan ligiiment, 491. 
glossus muscle, 403. 
glossal membrane, 481. 
Hypochondriac region of.ibdomon,22G. 
Hypogastric plexus of nerves, .»00. 

region of tho abdomen, 
22(5. 

Hypoglossal norvo, 308, 403, 457, 610. 

IleO'Ccecal valve, 2(53. 
colic artery, 21(5, 

valve, 208. • 

Ileum intestine, connections of. 226. 

structure of, 267. 

Jliao artery, common, 2*>3. 

external, 251. 
internal, 291. 
fascia, 257. 

region of tho abdomen, 226. 
vein, common, 253. 
oxteriial, 254. 
internal, 295. 

Hiacus muscle, KiO, 258. 
llio-femoral ligament, 130. 
hypogastric nerve, 2 ()n, 212. 
inguinal nerve, 97, 20H, 212. 
lumbar artery, 291. 

ligament, 314. 

Incisor branch of nerve, 398. 

Incus, 483. 

Indicator muscle, 58. 

Infantile hernia, 218. 

Inferior cornu of tho lateral ventricle, 
550. 

maxillary nerve, 331, 387, 396. 
Infra-orbital artery, 473. 

nerve, 387. 
vein, 473. 

* trochlear nerve, 349. 
Infra-Bpinatua muscle, 33. 
Infundibulum of the brain, 535. 

of tho heart, 420. 
Inguinal canal, 214. 

glands, 91, 208. 


Inguinal hernia, 213, 215. 

region of tlie abdomen, 226. 
Innomiiiato artery, 430. 

veins, 435. 

lutorarticularcai’tilago of the jaw, 393. 

of tho knee, 
169. 

of tho scapula, 
76. 

sucru-iliac, 315. 
storno-claviou- 
lar, 357. 
of symphysis 
pubis, 316. 
ol the vortc- 
brm, 498. 
oftlio wrist,8(i. 
Interclavicular ligament, 356. 
Intercolumuar fascia, 2()H. 

Intercostal arteries, uuterior branches, 
in. 

posterior branches, 
115. 519. 

artery, superior, 4-)5. 
muscle, c.xtornal, 407. 

internal, 408, 448. 
nerves, tt7. 

eutunrong anterior, 
10, 205. 

lateral, 11. 

reins, U(\. 

Intorcosto-humeml nerve, 12. 

Interior of pharynx, 105. 
Intermuscular septa of the arm, 24. 

of tho thigh, 102. 
Intonial cutaneous norvo ol arm, 22, 4i). 

of thigh, 

102 . 

saphenous vein, 92, 1M. 

nerve, 102, 154. 

Interosseous artorios of the f(x>t, 161. 

of the hand, 71. 
artery, autorior, 60. 

posterior, 60. 
ligament of tho arm, 82. 

of tho log, 171. 
muscles of the foot, l&l, 
165. 

of tho baud, 75. 
nerve, anterior, rti. 
posterior, 61 . 

{ Interspinal muscles, 520. 
Intortransverae muscles, 520. 
Intervolvular sp.ace, 424. 

In terror tobral substance, 498. 
Intestine, large, 267. 

small, 265. 

Intestinal arteries, 236. 

canal, divisions, 227. * 

structure, 202. 
lutra-splnal arteries, 524. 

▼elus, 521,524. 

Intumesoentia ganglioformls, 483. 

Iris, 564. 



582 


INDEX. 


Ischio^rectal fnsBa, 184. 

Island of noil, r, 37. 

Isthmus faiipium, 46.'}. 

of tho thyroid body, 439. 

Iter a tertio ad qu.artum vontrioulum 
5.13. 

ad inrundibuluQi, 553. 

.Tacol)'s membrand^ 569. 

Jtiijav.ay’s muscle, 201. 

.Tacobsnn’s nerve, 460. 

Jejunum, connections of, 226. 

strticture, 267. 

Joint, ankle, 172. 
olbow, 79. 
hip, 129, 
knee, 165. 
lower jaw. 392. 
shoulder, 78. 
wrist, 83. 

Juj^ular f^an^lion, 460. 

vein, anterior, 357. 
oxternsl, 3:>5. 
iutornal, 367, 457. 

Kidney, 275. 

connections of, 256. 
structure, 277. 
vessels of, 251. 

Knee of tl^: corpus callosuDi, 546. 
joint, 1G5. 

Labia pudendi ext.cma, 181. 

interna, 182. 

Labial glands, 471. 

arterj', inferior, 383. 

Lachrymal artery, 316, 350. 
canals, 374. 
ducT.s, 346. 
gland, 347. 
nervo, 345. 
point., 374. 
sac, 373. 

L.actoaIs, 236. 

Lacimt'c of tho urethra, 306. 

Lamina ciiierea, .13.5. 

Lamina! of cerebellum, 556. 
of tho lens, 568. 

Large Intestine, connections, 227. 

structure and form of, 
267. 

Laryngeal arteries, 364, 4.33,492. 

nerve, external, 368, 459. 

Inferior, 368,444,493. 
superior, 368, 459,49:1. 
pouch, 491. 

Larynx, 487. 

aperture of, 467, 487. 
cartilages of, 494. 
interior of, 491. 
muscles, 488. 
nerves, 493. 
ventricle, 49L 
vessels, 492. 


Lateral column of tho medulla, 538. 

of tho cord, 525. 
sinus, 329. 
ventricles, 547. 

Latiasimus dorsi, 21, 509. 

Tnxator tyinpani, 484. 

Leg, dissection of the back, 1 32. 

front, 154, 

Lens of the eye, 567. 

Lenticular ganglion, 349. 

Levator angulai oris, 380. 

scapula), 509. 
ani, 185, 296. 

glanduloj thyroidcso, 139. 
labii siiperioris, 380. 

aimque nasi, 
377. 

menti, 380. 
palati. 467. 

palpebra) siiperioris, 347. 
T..ovatore8 costanim, .521. 

Licbci kilim’s follicles, 266. 

Ligament of tho lung, 409. 

Ligameuts of tho bladder, 270, 283. 

of the larynx, 491, 19>). 
of the ovary, 31 3. 
of tho uteniH, 291, 3^3. 
Ligament, acromin-cl.'ivicular, 76. 

alarof the kneo, 168. 
annular, anterior of tho 
auklo, 155. 
external of the 
ankle, 155. 
internal of the 
ankle, 142. 
anterior of tho 
wrist, 69. 
posterior of tho 
wrist, 63. 

anterior, special, of ankle, 
173. 

of olbow joint, 
81. 

of knee joint, 
16.5. 

of wrist joint, 
83. 

atlo-axoid, .anterior, 501. 

posterior, 502. 
cnlcanco-astrogaloid, 171. 

cuboid, 175. 
calcaneo'scaphoid, 175. 
capsular of the hip, I:10. 
of the jaw, 302. 
of the kneo. 167. 
of tho shoulder, 79. 
of tho thumb, 84. 
carpal, 83. ^ 

carpo metacarpal, 83. 
chnndro-stemal, 506. 
common, anterior of vor- 
tebr®, 497. 

common, posterior, 498. 
conoid, 77. 



INDEX, 


583 


Lig^mciil, comco-ncron^ial, 77. 

chiviciil.'ir, 70. 

• hnnieral, 79. 

costo-claviculiM-, 3.^<!. 

trausvorse, auterior, 
6ori. 
middle, 
60G. 

posterior, 

5lK). 

vertebral, 501. 
cotyloid, 13 1. 

Cl ieu-tliyroid, '191. 

tracheal, 49 1. 
crucial, aiiterim-, lOR. 

])ostciior, 108. 
cnicifortn, 
deltoid, 17i. 

doraal of the c.'irpus, 83. 
of Gunhernat, 95, ‘JhH. 
fflcnuid, 79. 
hyo-opiglottideaii, 494, 
ilio- femoral, 140. 
lumbar, 314. 

intcrartJcular, of the cla- 
vicle, 357. 
of the hip, 1.51. 
of thejaw, 393. 
of thu knee, 
108. 

of the pubo.s, 
317. 

of the rlha, 50.5. 
of the wrist, 
HO. 

intcrelavicular, 350. 
iutcrosscoiis of astragalus 
and os calcis, 171. 
interosseous of carpus, 8.7. 
interosseous of metatarsal 
bones, 170. 

intcrosscou.'i of radius and 
ulna, M2. 

lntoro.ssooua of tho tibia 
and fibula, 171 
interosseous, inferior of 
the tihia and iibula, 172. 
iiirorspinoiis. 499. 
iut^'rtraiihverse. 500. 
intorvcrtcbral, 498. 
lateral, external of tho 
tinkle, 174. 

lateral, internal ditto, 17*1 
lateral, external of the car- 
pus, 87. 

lateral, internal ditto, 87. 
lateral, external of the 
elbow, 81 . 

lateral, internal ditto, 81. 
lateral, phalangeal of tho 
band, 86. 

lateral, external of the jaw, 
392. 

lateral, internal ditto, 394. 


Ligament, lateral, external of the 
kiioo. 166. 

lateiul, internal ditto, 167. 
lateral, external of tho 
wrist, 87. 

lateral, internal ditto, 63. 
long plantar, 175. 
liiinbo-racrnl. 314. 
iiiuUicarfeil. 87 
metacarpo-phalangeal, 86. 
metatarsal, 176. 
mucous, KiS. 
obturator, 2 h 0. 
ou:ipit() - iitloid , anterior, 

501. 

lateral, 501. 
posterior, 
501. 

occipito -avoid, 507. 
odontoid, 501. 
orbicular of tho rudlun, 82. 
l)alpcbral. 788. 
of tho patella, 165. 
plialangoal, 86. 
of Poupart. 95, 208, 
]>uBtciior of ankle, 173. 
of elbow, 81. 
of knee, 166. 
of wrist, 87. 
ptnygo-m:i\ diary, 391, 
iuibic, anterior, 316. 

suponor. 316. 
round of the hip, 131. 
imuid of tho radius and 
ulna, 8*2. 

earn > - coccygeal , anterior, 
715. 

po.ster!or, 

315. 

sacro-iliac, anterior, 314, 
oblique, 714. 
posterior, 314. 
eacro-scialic, largo, 311. 

small, 315. 
fiacro-vcrtobral, 71 1. 

'br tho scapula, 70. 
Bterno-clavicular, 356. 
Btylo-hyoid, 107. 

maxillary, 407, 
sub- pubic. 116. 
supra-spini’iw. 499. 
suspousoiy of penis, 220. 

Ilf liver, 232. 
tarso-rnctntarsal, 176. 
ihyro-upiglottido.'iu, 491. 
hyoid, 197. 
arytioiioid, 491. 
tibio-ftbular, Bujicrlor, 171. 

iniddio, 171. . 
inferior, 172. 
tars.*!!, 175. 

transverse of the atlas, 503. 

of the hip, 1*12. 
of tho knee, 169. 



684 


INDEX. 


Ligament, transverse of metacarpus, 
75. 

of metatarsus, 
17G. 

of scapula, 77. 
trapezoid, 77. 

triangular of tho .abdomen, 
209, 215. 

t of the urethra. 
190, 200. 

of Winslow, IfiG. 
Ligamentum areuatum, 247. 

deiiticulatum, 524. 

Ilium pulmonia, 4(‘9. 
longuni plantiu, 176. 
Tuucosum, 108. 
nucbfc, 508. 
pattilUo. IG6. 
subl1avum,499. 
teres, J'll. 

Linoaalba 208,221. 

seniiliiiiaris, 221. 

Linete transversie, 202, 221. 

Lingual artery, ,301, 404. 
glands, 480. 
nerve, .398, 401. 
vein, 405. 

Lingualia muscles, 480. 

Lips, 471. 

Lithotomy, parts cut, 185, 189. 

Liver, 270. 

ligaments, 242, 270. 
connections of, 220. 
structure, 274. 
vessels, 2.38. 

Lobes of the eerel)e]him, .'’•SO, 558, 
of tho cerebnun, .';32. 

Lobules of the testis, 308. 

of tho liver, 272. 

Lobulus nnris, 876. 

caudatus, 27.3. 
quadratus, 273. 

Spigelii, 273. 

Locus niger, .5 to. 

perforatuB anticus,S3G. 

posticus, ^36. 
Longissiraus dorsi, 614. 

Longitudinal fissure of the brain, 533, 
540. 

fissure of the liver, 271. 
siuus, inferior, 328. 
superior, 324. 
Longns colli muscle, 464. 

Lumbar aponeurosis, 512. 
arteries, 2.52, 519. 
ganglia, 282. 
glands, 262. 

nerves, anterior branches, 
259. 

posterior branches, 
619. 

pleiQs, 259, 261. 

region of the abdomen, 226. 

veins, 253. 


Lumbo-sacral ligament, 314. 

nerve, 261, 297. 
Lumbricales of tho foot, 150.‘ 
of the band, 71. 

Lungs, connections, 414. 

physical characters, 412. 
roots of, 412. 
structure, 4.50. 
vessels and nerves, 412. 
Lymphatic duct, 368, .442. 

right, 368. 

Lyra, 5,51. 

Malleolar arteries, 160. 

Malleolus intornua, parts behind, 142. 
Mallona, 483. 

Malpighian corpuscles of spleen, 270. 

of kidney, 277. 
Mamillm of tho kidney, 277. 

Mamma, 6, 9. 

Mammary artery, Internal, 132. 

gland, 5, 9. 

M.asseter muscle, 390. 

Ma.s.sotcric artery, .38.3, 306, 
nerve, 398. 

Mastoid colls, 482. 

Maxillaiy artery, internal, 31U, 395, 
480. 

nervo, inferior, 331 , 387, 396. 
superior, 331, 387, 
472. 

vein, iaternal, 396. 

Afeatus auditorius extenms, 376. 

uriuariiis, 182, .'toc. 

Meatnses of tho nose, 474. 

Meckel's ganglion, 47H. 

Median basilic vein, 22. 

cephalic vein, 22, 
nerve, 29. 51, 70. 
vein. 22, 40. 

Mediastina of thorax, 409, 441. 
Mediastinal arteries, 433, 445. 
Mediastinum testis, 308. 

Medulla oblongata, 538. 

structure of, 561. 
spinalis, 526. 

Medullary layer of the retina, 569. 

substance of the kidney, 
277. 

velum, anterior, 555. 
posterior, 559. 
Meibomian follicles, 388. 

Membrana fusca, 666. 

pigment!, 666. 
sacciformis, 85. 
tympani,4Bl. 

Membrane hyaloid, 568. 

Jacob's, 569. 

Membranes of the brain, 293, 628. 

of the spine, 521, 
523. 

Membranous urethra, 285, 306. 
Meningeal artery, anterior, 334. 

middle, 334, 390. 
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^Icningeal artery, posterior, 334, C29. 

small, 331. 

Mental nerve, 387. 

Mesenteric artery, inferior, 230. 

superior, 234. 
glands, 230. 
plexus, inferior, 238. 

biipcrior, 23G. 
vein, inferior, 238. 
superior, 23C. 

Mesentery, 228, 231. 

Moso-ciecum, 231. 
colon, loft, 232. 
right, 231. 
transverse, 228. 
roetiim. 228. 

Mctac.arpal artery, 03. 

Metatarsal artery, 1 01. 

Mitial valve, 12 J. 

Mous Veneris, 203, 

Motor oculi nerve, 330, 352, 637. 

Mouth, cavity of, 470. 

Mucous ligament, 108. 

Multifidus spinte mnsclo, 620. 

Musculi papillares, 420. 

pectinati, 419, 423. 

Mjisculo-phreiiic artery, 433. 

cutaneous nervo, 161, 163. 

of the arm, 
29,41. 

Musculo-spiral nervo, 33, 39, 

Muse: abductor digit! minimi, 71. 

digit! minimi podia, 
116. 

indicis, 76. 
oculi, 361. 
polllcis, 72. 

Ijollicis pedis, 146. 
accelerator urinie, 188. 
accessorius pedis, 1 19. 

ad sacro-lumbalom, 

, 613. 

adductor brevis, 109. 

digit! minimi, 72. 
longus, 108. 
mognus, 112. 
oculi. 301. 
pollicis mands, 72. 
pedis, 161. 

anconeus, 57, 
arytfenoideus. 488. 
arytasno-epiglottideus, 490. 
attollens aurem, 319. 

oculuro, 301, 
attrahens aurem, 319. 
azygos uvulee, 468. 
biceps frmoris, 127. 

flexor ciibiti, 24, 31 . 
biventer cervicis, 616. I 

brachialis anticus, 26. ! 

buccinator, 39i. ! 

cervioalis ascoudens, 513. j 

ciliaris, 566. > 

eiruumflezus polati, 468. '\ 


Muse: coccygeus, 206. 
comple\u<4, 610. 
compressor bulbi vagince, 198. 
uaris, 37H. 
urethras, 192, 
constrictor infenor, 462. 

isthrni faucium, 469. 
medius, 462. 
supvior, 463. 
urethra), 192. 
vagina), 201. 
coraco-brachialis. 26. 
corrngatur snporcilii, 377. 
creranstcricus, 210. 
crtco-ory tmuoicloiis lateralis, 189. 

pusticns,48H. 
thyroideus, 488. 
crurcus, 106. 
deltoides, 33. 

depressor annuli orin, 380. 

labii inferiovis, 380. 
al.v nasi, 378. 
diaphragma, 216, 415. 
diga-stncns, 309. 
erector clitoridis, 1 99. 

[>cnis, 189. 
spin.'o, 613. 

extensor cariii radialia brovior, 
55. 

longior, 

64. 

ulnaris,6C. 
digitl minimi, 56. 
digitoruin brevis pe- 
dis, 167. 

iligitomm communis, 
65. 

(ligitorum longus i)0- 
dis, 155. 
indicis, 58. 

oasis motacarpi polli- 
cis, 68. 

pollicis proprius, 157. 
prim! internodll {lolli- 
cis, 58. 

sccundi luternodli 
pollicis. 68. 
flexor accessorius, 149. 

brevis digit! minimi, 72. 
brevis digit! minimi pe- 
dis, 151. 

carpi radlnlis, 42. 
ulnaris, 43. 

dlgitorum brevis pedis, 
145. 

profundus, 

47. 71. 

sublimis, 46, 
70. 

longus pedis, 
136. 149. 
pollicis longtis, 47,71. 

Mis. 137, 150. 
polliois brevis, 72. 
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Muse; flexor pollicis pedis, 160. - 1 Muse: palroaris brevis, 67. 

gastrwnomius, 1 33. ‘ palmaria lougus, 42. 

gemellus inferior, 118. ijoctiueus, 168. 


superior, 118. 
genic •hyo-gloasus, 406. 

liyoideuH, 400. 
gluteus maximus, 1 15. 
medius, 1 10. 

Cuinimus, 116. 
gracilis, 108. 
hyo-glofisiis, 103. 
iliacus, 109, 258. 
indicator, .'iB. 
liifra-spiiiatus, .03. 
intercostales extend, 107. 

iiitctui. 408, 418. 
iiite]x>ssoi raanfls dorf^nles, 75. 

lial mares, 75. 
pedis dorsali'S, 101. 

* plan tares, 16.). 
interspinales, .'>20. 
intortmnsversalcs, 520. 
Jaijavfiy, 201. 
latiasimiis dnrsi, 21, 509. 

Laxator tyinyiani, 4s i. 
levator aiiguli oris, 380. 

Bc.'ifmlo), 509. 
aid, 185, 290. 
glaiidula) tbyroidcce, 
4.09. 

labii superloris, .080. 

alaiquo 

nasi, 

377. 

menti, 380. 
palati, 467. 
palpebrie, 3 17. 
lovatoros costarum, 521. 
lingualus, 486. 
longissiTims dorsi, 514. 
longus colli, 451. 
luinbricolos in.ands, 71. 

pedis, 1.50. 
masseter, 390. 
muUiiivius apiuee, 520. 
mylo-byoidous, 400. 
obliquus abdominis oxtemus, 
200,208. 
intornus, 
209. 

capitis inferior, 617. 

superior, 617. 
oculi inferior, 352. 
superior, 317. 
obturator ox ternus, 113, ]I9. 

iuternus, 118, 297. 
oecipito-frontalis, 319 
oiuo-hyoideus, 3K, 339, .0.58. 
opponeuB digiti minimi, 72. 

yfollicis, 72. 
orbicularis oris. 378. 

palpebrarum, 377. 
palato-glos.sus, 469. 

pharyngous, 469. 


pectoralis major, 10. 

miuor, 14. 
peroDous brevis, 102. 

longus, 102. 
tortius, 156. 
plautaris, 131. 

platysma myoides,335, 351, .380. 
popliteus, 135. 
pionator qiiadratiis, 48. 

radii tores, 11. 
psoas magniis, 109, 2.‘>7. 
parvus, 268. 

pterygoidous externus, 392. 

interims, .391. 
py^amidalis abdominis, 221. 
nasi, 377. 

pvrifonnis, 117, 300. 
quadratua feruoris, 119. 

lumborum, 2-58. 

quadriceps extensor cruris, 104. 
rectus abdominis, 221 . 

c.apitis autiens major, '4.53. 

minor, 451. 
lateralis, LH. 
posticus rmyor, 517. 
minor, 517. 

ferooris, 101, 
oculi externus, 351, 
inferior, 351. 
intornus, 36 1. 
superior, 317. 
rctraheus aurem, 319. 
rhomboideus major, .510. 

minor, 510. 

risoriuB Santorini, 380. 
sacro-Iuinballs, 513. 
sartorius, 103. 
scalenus autiens, 452. 
medius, 453. 
posticus, 4.53. 
Bemi-Bpin.a1is colli, 519. 

dorsi, 519. 
semi-roembranosus, 127, 
semi-teudiiiosus, 127. 
serratus magnus, 21. 

posticus inferior, 512. 
superior, 512. 

Bolous, 134. 

sphincter aiii externus, 183. 

interims, 183. 
vngiuso, 198, 201. 
spinalis dorsi, 513. 
splonius capitis, .'>12. 

colli, 512. 
stapedius, 484. 

stemo-cleido-mastoidcus, 355. 
hyoideus, 3.58. 
thyroideuB, 358. 
stylo-gloBsus, 403. 
hyoidous, 361. 
pbaryngeus, 404, 463. 
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Muso: subanconous, flO. 
subclavius, 14. 
subcnircus, 1C8. 
feubswipularis, 36. 
supinator radii brevis, 67. 

longus, 64. 
supra-spinatiis, 33. 
temporalis, 32.3, 391. 
tensor palati, 4C8. 
tarsi, 388. 
tympani, 484. 
vapiift) femoris, 103. 
tores mnjor, 21, 31. 
minor, 31. 

thyro-arytaaiioidciis, 490. 
epij?lottidous,49l. 

, liy^'ideus, 3:i8. 
tibialis anticus, J.56. 

posticus, 136. 
tracbolo-inastoldous, f)H. 
trausvorsahs abdominis, 210. 

cervicis, 614. 
transvcrsus linguae, 486. 

ludis, 152 . 
periuaii, 180, 199. 

profundus, 
* . 1113, 201. 

trapezius, .'i08. 
triangularis storni, 408. 
trlcojis extensor cubiti, 38 
vastus, externus, 106. 

iiiternus, 10.5. 
zygomaticus major, :!80. 

,, , , minor, 380, 

Mylo-hyoid artery, 39.5. 

musclo. 400. 
nerve, 398. 


Nares, posterior, 465. 

Nasal artery, 351. 

lateral, 384. 
cartilages, .389, 473. 
duct, 374, 475. 
fossae, 474. 
nerve, 319, .387, 477. 

Naso-palatme artery, 480. 

nerve, 478. 

Nock, anterior triangle of, .371. 
posterior, 334. 
dissection of, 354. 

Nerve of Wriaberg, 20, 22. 

Nerve to tho latissiiuus, 20, 37. 

levator anguli scapulas, 
313,371. 


obturator inteniua, 122, 

299. ’ 

pectineus, 107. 
pyriformis, 299. 
qiiadratiis femoris, 122. 
rhomboid muscle, 3-13. 
serratns magiius, 21, 343. | 
Bubolavius, 343. 
tensor vaginie femoris, 

101 ’I 


Nerve to tho teres major, 20, 37. 

minor, 36. 

XT.,™ 1 j thyro-hyoidous, 370. 

Nerv: abducens, 3,52, 638. 

accobsorius obtiiratoiii, 2C0. 
acroniiales cutaiioi, 337, 
articularos poplitoi, 124. 
articularis jioplitei obturatorius, 

auditoriiis, 32.5, 639. 
auricul.'U'is niagiius, ,322, .S.'l.";. 

Piioumogaatricus, 

Ruriciilaris posterior, 322, .385. 

- Iciiiponilis, 321, 387, 

buccinatorius, 387, 398, 
buccalcs, .38.5. 
cardiaciis inferior, 4 17. 
nicdms, .370. 

_ superior, .370. 
pnoumogastrici, 368, 

corvicales descondentes, 337. 

iiorvi facialis, 356. 
385. 

rami anteriorcs, 370, 
ruini postoriores, 

519. 

cervical is suporficialls, 335, 

365. 

corvico-facialis, 386. 
choi'da tympani, 398, 48.3. 
ciliares ganglii oplithalmici. 

360. 

naHalis, 349. 
circurnflcxus, 20, 36. 
elaviciilaros cutanci, 337. 
coccygo.aliH, .‘loo. 
communicans flbularis, 126, 

132. 

, , noni, 371. 
corporis bulbosi, 1 m 9. 
cruralis, loj, J07, 259. 
cutanci abdominis anterlores, 
20.5, 208. 
latcrales, 

. 205. 

^”29°40* ®**'®*’*^®® brachlalis 

externus lurnbolJa, 97, 

cutancus externus mosculo- 
spnalis, 37. 

cutaiieus internus brachialls 
m.'dor. 22, 40. ' 

cutaneiis internus brachialis 
minor, 20, 22. 

ciiUneus interims femoris, 102. 
cmrnieua internus ischiadicus, 

cutaueiis internus musculo* 
spiralis, 22. 

cutoneus obturatoril, 102. 
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Nerv: cutanous mediiisfemoria, 97,101. 

musculo-cutauQus, 41. 
palmaris, r>2. 7J. 
plantaris, 12 1, 149. 
rodialis, A3, 
dorsalea manOa, .13. 
dentalos posteriureH, 472. 
dentalia, anterior, 472. 

*infurior, 398. 
dcscendeiis noni, 357. 
digiustricus, 3H5. 
digitales modiani, 70. 

plan taros, 1 18, 149. 
radialos, 53. 
ulnaroa, .M,rig. 

dorsaloa, rami antorlores, 312. 

poster iorofl, AO?, 
519. 

dorsalis clitoiidis, 202. 
potiis, 195, 220. 
ulnaria, .‘i2. 
facialis, 321. 385, 539. 
frontalis, 345. 
goiiito-cruralis, 2.59. 

ramns fomora- 
lis, 97. 

ramus genitalia, 
269. 

glosso-pharyngeus, 32G, 407, 459, 
539. 

glutol infoviorcs, 122. 
gluteus superior, 121, 299. 
gustatoriua, 398, 401. 
hoeniorrhoidalis inferior, 186. 
hypoglossua, 308, 103, 4.57, 540. 
illo-liypogaatricus, 208, 212. 

inguiualia, 97, 208, 212, 
incisorivia, .398, 

infra-m.axiiluros nervl facialis, 
385. 

orbitales nervl facialis, .385. 
orbitalis, 337. 
infra<trochlcaria, 349. 
intercostales, 447. 
intorcoato - cutaoei anteriores, 
10, 205. 

intercosto-cutanel latorales, 11. 
intercosto-humeralia, 12. 
intoi-OBseus anticus, 51. 

posticu-s, 61. 

ischiodious major, 122, 128, 299. 

minor, 121, 299. 
lachrymalis, 345. 
laryngeus extornus, .368, 4.59. 
laryngeua inferior, 368, 444, 493. 
laryngeus superior, .368, 459, 493. 
lingualis, 398, 401. 
lumbaltis, rami anteriores, 2.59. 

rami posteriores, 519. 
lumbo-sacralis, 261, 297. 
malares nervl flicialis, 383. 
mnlaris, 387. 
massctericus, 398. 
maxillariB Inferior, 331, 387, 396. 


Nerv: maxillari-s superior, 331, .387,472. 
medianuB, 29, .71, 70. 
mentalis 387. 
molles, 457. 

motor oculi, .330, .3.72, .7.37. 
musculo-cutaneus brachii, 29, 
41. 

musculo-cutaneus cruris, 151, 
: 163. 

I mtiscido-spiralis, .33, 39. 
mylo-hyoideuB, 398. 
naaalis, 349, 387,477. 

maxillaris, 478. 
n.'iso-palatiiiiis, 478. 
obturatoriua, 112, 2.79. 

accessorius, 260. 
occipitalis m.ajor, 323, 518, 
minor, 322, 337. 
oesophagoalcs, 4 12. 
olfactoriiis, 325, 477, 536. 
ophthalmicus, 331, 385. 
opticus, 325, 351, 530. 
orbitalis, 321,387, 472. 
palatinus magiiua, 478. 
medius, 478. 
niinor, 478. 

palmaris cutanous, .72. 

ulnaris profundus, 73. 
supcrficialis, 68, 70. 
patellaris, 102. 
perforans Casserii, 20, 41. 
perinmles superdcialos, 188, 
197. 

peroneal, 125, 162. 
petro8U.s Buperflcialis magnus 
333, 480. 

petrosus superflcialis parvus, 
481. 

phnryngei, 461. 
pharyngcuB (8th) 459. 
phrenicus, 371, 411. 
plantaris exteruus, 149. 

proftindus, 
153. 

intemns, 148. 

pneumo-gastiicus, 368, 444, 467, 
539. 

popliteus extornus, 125, 162. 

iuternus, 124. 
portio dura, 325, 385, 529. 

mollis, 825, 529. 
pterygoidci, 398. 
ptorygo* palatinus, 480. 
pudeudus inferior, 122, 188, 198. 
pud ions iuternus, 122, 195; 201, 
294. 

pulmonares posteriores, 444. 
radlalis, 52, .73. 
rocurrens, 368, 444, 493. 

articularis, 162. 
rospiratoriuB extemus, 21,343. 
sacrales, rami anteriores, 297. 

rami posteriores, 519. 
aaphenuB extemus, 132, 154. 
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Nerv: saphomisintcrnuB, 102, 1S4. 
sciritiAus inngniis, 1*22.128, 209. 

piirvud, 1*21, 209. 
spbcno-palatini, 472, 
spinalis accessorius, 338, 370, 
457, 539. 

splauclinicus iniijor, 2G1, 447. 

niiiiur, 2(i2, 447. 
minimus, 2G2, 448. 
stcmalos cutanei, ,‘137. 
Btylo-hyoidciis, 386. 
subcutaiious mnlai, 387. 
suboccipitalis, ramus anterior, 
371, 157. 

suboccipitalis, ramus posterior, 
518. 

subscapulnres, 20, 87. 
supra-maxillares uervi facialis, 

SrtT), 

orbitalis, 320, 315. 38G. 
acapularis, 36, 313. 
supra*tiochleari.s, 321, 345, 385. 
sympatbcticus abdominis, 2bl. 

corvicis, 370,456. 
pelvis, 300, 
thoracis, 447. 

temporales nervi faci.ali3, 321, 
385, 

profundi, 398, 
tcinporo-facialia, 385. 
touiiioro oibitalia, 321, 387. 
tboracici anteriorcs, 20. 
latcrules, 11. 

thoracicua posterior, 21,313. 
tibialis aiiterior, l.Vl, IGI. 

posterior, 111. 
trigomiuus, .32 iT 330, 538. 
truchleavis, 330, 315, 637. 
tyiiipanious, 4G0. 
uliiaris, 30, 52, G8, 73. 
uterini. 312. 

ViiianuB, 479. 

Ninth nerve, 3G8, 403, 4.57, 510. 

Nodule, .558. 

Nose, cartilages, 389. 
cavity of, 473. 
meatus of, 471. 
nerves of, 477. 
septum of, 173. 

Niick, canal of, 313. 

Nuclei of medulla oblongata, 559. 
Nuti'itious artery of fibula, 140. 

of femur, 111. 
of humerus, 27. 
ofUbia, 140. 

Nymphia, 182. 

Obliquus abdominis externus, 200, 208. 

intemus, 209. 

capitis inferior niusclo, 617. 

superior muscle, 617. 
oculi inferior, 352. 
superior, 847. 

Obturator artery, 97, 280, 293. 


Obturator fa8ci.% 281. 

ligament, 230. 

niusclo, cxteiual, 11.3, 119. 

inleriial, 118, 287. 
nerve, 112, 259. 

Occipital artery, 323, 305, 515. 

lobe of brain, 644, 615. 
smus, 328. • 

nerve, 32.‘{, 518. 

Occipito-atloid ligaments, .101. 
axoid ligament, 503. 
front.-iUs muscle, 3J9. 
Odontoid ligaments, 501. 

Oesophagus, connections of, 411. 

structure, 442. 
(Esophageal aitctics, 446. 

nerves, 4 12. 

opening of diaiihragin, 
217. • 

Olfactory bulb, 635. 

nerve, 32.5, 477, 53G. 
peduncle, 53G. 
region, 477. 

Olivary body, 63S, SGI . 

fasiiculuf*, .555. 

Omentum, great, 228. 

small, 22H. 
sidciiic, 2rl2. 

Omo-liyoid t^ms^ lu, 3G, 339. 358. 
Ojicnings m diaphiagrn, 247. 
Ophthalmic artery, 360. 

ganglion, 319. 
nerve, 331, 3H5, 
vein, 361. 

Oppoiiens pollicis niusclo, 72. * 

Optic foiumissurc, 536. 
nervi*, 371, 63G 
thalamus, 553. 
tract, 530. 

Ora Borrala, 509 

Orbicular ligament of the radius, 82. 
Orbiculari.s 01 i.s, .378. 

palpebrarum, .777. 

Orbit* 3M. 

mu‘«clcs of, 347, 352. 
nerves, .'til, 319. 
periosteiin, of, :145. 
vessels, 34G, 350. 

Oibital nerve, 3JI , 387, 472. 

Uriftco of the urethra, 180, 306 , 
of the uterus, 312, 
of the vagina, 182. 

Ossicula nudiths, 4 h3. 

Os tinctc, 312. 

uten externum, 812. 
inteniiuu, 312. 

Otic ganglion, 481. 

Outlet of tbo pelvis, 29G. 

Ovarj', 279, 813. 

arteries of, 252. 
bulb of, 313. 

Palate, bard, 470. 

soft, 465, 46C. 



690 


INDEX, 


Palatine arteries, posterior, 480. 
artery, inferior, 407. 
nerves, 478. 

Palato-glossus, 469. 

pliaryugeua, 169. 

Pahn of the hand, 65. 

Faltuar arch, deep, 7.1. 

onpei'flcial, 67. 
nerve of the incdinn, 52. 
uorvo of the ulnar, doep. 71. 

Buporfieiol, 

62. 

fascia, 66. 

Palinaris brovis muscle, 67. 

longus muscle, 42. 

PfilpebrtB, 188. 

Palpebral arteries, 111, 
ligament, 188. 

Pancreas, conncetiMiis. 2H. 

Ktnictiire ol, 269. 

Pancreatic arluries. 2U. 

duct. 211, 269. 

Pancreatico-duodoiial arteries, 23-4,210. 

Fapills! of the tongtio, 185. 

Parallel fissure, a 12. 

Parietal lobe, 512. 

lobule, 5 42. 

Parotid gland, 381. 

Parts beneath gluteus maximus, 116. 
behind inner malleolus, 142. 

tnangular ligament, 191. 
passing through superior aper- 
ture of thorax, 419. 

Fatoll.nr nerve, 102. 
plexus, |(»2. 

Pectineus muscle, 108. 

Poctoralis major muscle, 10. 

minor muscle, 11. 

Peduncle of the ceiebellum, inferior, 
5.'i7. 

middle, 

657. 

sujierior, 

556. 

of the ccrebnini, 517. 
of the pineal body, 5.54. 

Pelvis, female, dissection of, 279, 289 
male, disscetion of, 279. 

Pelvio cavity, 279 
fascia, 281 . 
floor, 296. 
plexus, 100. 
side-view, 285, 
viscera, male, 100. 

female, 309. 

Penis, 220. 

structure of, 107. 
vessels of. 195. 

Perforating arteries of the femoral, 
111, 128. 

of internal mam- 
mary, 433. 
of the i>alm, 74. 
of the, sole, 153. 


Perforans Oasserii nerve. 29, 41. 

Pericardium, 441. 

vessels of, 445. 

Periuccum, both sexes, 181. 
female, 195. 
male, 186. 

Perinieal artery, superficial, 197, 197. 
fascia, deep, 190,200. 

superfiml, 186, 195. 
nerve.s superficial, 188, 197. 

Periosteum of tlio orbit, 145. 

Poritotieum, 228. 

of female pelvis, 279. 
of male pelvis, 279. 

Peroneal artery, 1 10. 

anterior, 150- 
nerve, 125, lt.2 

Peronens brovis muscle, 162. 

longus niu.scle, 162. 
tortius miuicie, l.Ki. 

Peronoo-tibial articulations, 171. 

Pes accessorius, .55 1. 
anscriuus, 185. 
hippocampi, 551. 

Pctrosfil ganglion, IhO. 

sinus, inferior, 110. 

superior, 110. 
nerve, Lirgo, 331, 480 
small, 480, 

Foyer’s glands, 267. 

Pharynx, fibrous bag ot; 4C4. 
interior, 465. 
muscles of, 462. 
openings of, 46-5. 

Pharyngeal ascending artery, 462. 
nerve, 459, 461. 
pl^us, 461. 

Phrenic artery, 251. 

nerve, 371, 411. 

Fia mater of the brain, 528. 
of the cord, 521. 

Pillars of the abdominal ring, 208. 
of the fauces, -KiS. 
of the fornix, 555. 

Pineal lx)dy, 651. 

Pinna, or auricle of the oar, 375. 

Pituitary Ixidy, 535. 

Plantar aiwneurosis, 1 41. 

arch of artery, 151, 
arteries, 147, 153. 
ligament, long, 175. 
nerve, external, 149, 153. 
Internal, 124. 

Plantarls muscle, 184. 

Platysma myoides muscle, 315, 364, 
380. 

PlouroB, 409. 

Plexus, aortic, 261. 

brachial, 19, 342. 
cardiac, superficial, 418. 

deep, 437. 
carotid, 833. 
cavernous, 333. 
cervical, 370. 
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Floxiis, cervical, surerficial, S35. 

chotoides cerebri, 5-18, 551. 

cerebolli, 559. 
gnla;, 412, 44 1. 
hypogastric, :J00. 
lumbar, 2'i9, 2(i1 . 
inesentonc, inferior, 258. 

superior, 230. 
(CROph.'iv'eal, 412, 111. 
patellar, 102. 
pelvic, 300. 
piiaryngoal, 161, 
pnlnion.ary, posterior, 441. 
sacral, 297. 
solar, 26 1 . 

Plica semilunaris, 371. 

Pneunio-gastnc nerve, 368. 414, 457, 
539. 

Pomum Adami, 351, 191. 

Pons Varolii, 537. 

stiuctnro of, 510. 

Popliteal artery. 125. 
fascia, 123. 
glands, 126. 

iiorvo, extem.al, 125, 162 
liitoruul, 121. 
spaco, 121. 
vein, 126. 

Poplitena muscle, 135. 

Portio dura, 321, :585, 539. 
mollis, 325, 539. 

Porua opUcus, 563, 

Posterior chamber of cyo, 56, 5. 
commissuro, 5.Vi. 
elastic layer of cornea, 501. 
lig.iinciit of knee, 166, 
medullary velum, 5,'i9. 
pyramid, 525. 
triangle of the nock, 334. 

Pouch, laryngeal, 491, 

Poupart's ligament, 95, 208. 

Prepuce, 220. 

Frincops cervicls artery, 210. 

})ollicis artery, 7 1. 

of the foot, 
153. 

Processus cochleariformis, ls2. 

a ccrebello ad testes, ,'>56. 

ad pontem, 557, 
admedullam,557. 
verraiformes. 556, 558. 

Profunda artery, inferior, 27. 

of the neck, 435, 518. 
of the thigh, 101, 1 10. 
superior, 27,40. 

Promontory, 482. 
mator quadratus muscle, 48, 
radii teres muscle, 41. 
state gland, connections, 288. 

structure, 3o3. 

Prostatic part of the urethra, 305. 

1 sinuses, 305. 

*8008 magnus muscle, 109, 257. 
parvus muscle, 258. 


Pterygoid arteries, 396. 
nervo.s, 39S. 

Pterygoldeiis, extemiis inusclc, 392. 

iiitonniH muscle, 394. 
Ptcrygo-maxillary region, :i9n. 

ligament, 391. 
palatine artery, l.sO. 
ucrvua480. 

Pubic symiihysis, ilfi. 

Pudciulum, I si. 

Pudenda! luferinr nervo, 122, 188, 198. 
Pudic arteries, OKtcni il, 'Jl, JOI, 208. 
artery, iiiteiiial, 120, 193, 201. 
291. 

nerve, iutcni.il, 122, 195, 201. 
291. 

Pulmonary artery, 121, 427. 
nerves. 111. 
vcniH, H2, 129. 

I’uncta lai‘hrynia]ia, 37 1. 

Pylorus. 261. 

I’yloric arton'es, 2'{9, 

Pyramid, .interior, 538. 

of the cerebellum, .5,59. 
of the tymjionurri, 482. 
no.^terior, 525. 

Pyramidal masses of kidney, 277. 
Pyramididis abdominis muscle, 221. 

nasi unnsde, 377. 
Pyi'iformis muscle, 117, 300. 

Quadratus fomorls muscle, 119, 

lumborum muscle, 258. 

lladial artery, 43, in. 
nervo, 52, 53. 
vuiu. 21, 1 0 . 

Radialis imJicw artery, 7 1. 
lladiu-Ciirpal articulation, 83. 

ulnar .uticulatious, 82. 

Ranine artery, 406. 

Raphd of the corpus callosum, ,'>■17. 

of the permajum, 181. 
Recopt.acnlum chyli, 262, 4 12. 
Rccto'Voical fascia, 282. 2H3. 

pouch, 228, 287. 

{tectus abdominis musclo, 221. 

capitis auticus major, 45.7. 

iniuor, (51. 
posticus major, 517. 

minor, .517. 
lateralis, 154. 
femoris, lO-l. 
oculi extornu.s, .351. 
inferior. 351. 

Internus, 351. 
superior, :i47. 

Rectum, connections of, in the female, 
289. 

in the male, 
28G. 

structure, 301 . 

Recurrent interosseous artery, 60. 
radial, 45. 
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ISuigery, amputations of the foot, 177. 
passiiig a male catiioter, 179. 

a female catheter,! HO. 
of tlio isebiO’ rectal fossa, ]8i}. 
lithotomy, I HO. 

Htraiigulatcd inguinal hernia, 
‘21H. 

radical cAro of hernia, 210. 
of abdominal aorta, 210. 
of iliac arteries, 
of temjior.il artery, 322. 
of subclavian artery, 
of common carotid artery, -162. 
puncture of lachrymal sue, 373. 
of facial artery, 3 h 1. 
cleft palate, 4(iH. 

Sii.^ponsory ligament of the lens, .lOS. 

<jf t.lio liver, 232. 

• of the penis, 220. 

Hyinfiathctic nerve in the abdomen, 
261. 

in the head, 33-1. I 
in the neck, 370, ■ 
4:>6. > 

in the pelvis, 300. 
ill tho thora.x,4 17. 

Symphysis pubis, ,316. 

Synovial membranes of wrist, Kft. 

of foot, 176. 

Tuniia hippocampi, 031. I 

somioircularis, 048. 

Tapetuin lucidiitn, 062. 

Tarsal artciy, 160. 

cartilages, 388. 

Tarso-nietatursal articulations, 170. 

Teeth, 470. 

TemiHiral artery, anterior, 322. 

, deep, 396. 
middle, 322. 

8U])erficial, 322, 364. 
fascia, 323. 
lobe, M3, 
muscle, 323, 391. 
iiOTves, deep, 398. 

Hupcrficial, 321,385. 
vein. 367. 

Temporo-facial nerve, SBo. 

maxillary articulation, 392. 

Tendo Achlllis, 134. 

Tendons of flexor sublimis, 70. 

of fl 0 .vor profundus, ^71, 

Tensor palati muscle, 468. 
tarsi, 388. 
tympaui, 484. 
vaginae femoris, 103. 

Tentorium corebeili, 327. 

Teres rntyor muscle, 21, Hi. 
minor, 34. 

Testis, descent of, 210. 
struotnre.of, 307. 

'fhalamus opticus, 548, 

Thobosiau foraroin.!, 419. 

valve, 410. . I 


'I'high, dissection of, back, 126. 

front, lO.J. 

, inner side, lOK, 

Third nerve, 330, 3.')2, 537. 

ventricle, 552. 

Thoracic aorta, 441. 

duct, 3b8, 442. 
ganglia, 447. 
nerves, anterior, 20. 
iicrvo, po.sterior, 21. 
Thoracica'.acromialis artery, 16. 
ttlaris, 16. 
loiifra, 16. 
superior, 16. 

Thorax, 107. 

superior aperture of, 149, 
Tliyro-avyl4i»noid, ligaments, 491. 
aryt'cnoidcua miisi’ic, 490. 
epiglottidean hgnmeut, 491. 
hyoid mombrano, 49-4. 
muscle, 3:>8. 
nerve, 470. 

Thyroid artery, inferior, 433. 

lowest, -I’M), 
superior, 361. 
axis of artery, 433. 
body, 439. 
carliLage, 491. 
vein, inferior, 43-1, 
middle, 368. 
superior, 308, 

Tibiiil artery, anterior, ir*7. 

posterior, 138. 
noiTo, anterior, 151, 161. 

posterior, 111. 
veins, anterior, 158 . 
iwsterior, 138. 

Tibialis anticus muscle, 155. 
posticus, 136. 

Tibio-iibular articulations, 171. 

tarsal articulaUou, 172. 

Tongue, 484. 

muscles of, 486. 
nerves of, 486. 
papillae of, 485. 
i Tonsil, 470. 

I Tonsillitic artery, 407. 

Torcular llcrophili, 329. 

Trachea, connections of, 438. 

structure of, 450. 
Trachelo-mastoid muscle, 511. 

Tragus, 376, 

Transverse arteries of pons, 629. 

Assure of the cerebrum 
652. 

of the liver, 271. 
ligament of the acetabu- 
lum, 132. 

of the atlas, 503. 
of the knee, 169. 

: of the metacarpus, 

! 75, 

I of the metatarsus, 

170. 
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TraiiftviTSo Ji^amout of the scapula, 77 
l)oriuinal artery, 1«7, 197. 
sinus, 333. 

Traiisvorsalis alKloniinis muhcle, 210. 

colli artery. 3 19, l:j4. 
ccrvicis nmsclo, 51 1. 
faciei artery, 384. 
fa-^cia, 'JM. 

humeri artery, 310, 434. 
Tr.insvcrsus linguic, 486. 

pedis, 152. 
liormsei, 189, 199. 

deep, 193,21)1. 
Tripczius muscle, 50H. 

Trapezoid ri^y.iiuciit, 77. 

Triangle of the neck, anterior, *-’.71. 

postoiior, 3;ii, 

Scarpa’.s, 9S. 

Triangular cartilage of Ibo noso, 390. 
iascia ot groin, 209, 215. 
libro-ctirtilagu of wrist, 86. 
ligament of the urethra, 
190, 200. 

apace of the thigh, 98. 

bladder, 304. 

Triangularis aterni miiscio, i08. 
Triceps extensor cubiti, 38. 

Tricuspid valve. 420. 

Trigomiual nerve, 330, 638. 

Trigoiuiin vosiciju, 304. 

Trochlea, 317. 

Trochlear nerve, infra, 319. 

supra, 321, 345,385. 
Tuber cinereum, ."3.3. 

Tiiburcula (piadrigeraina, 555. 
Tuberculum Txiwori, 419. 

Tubultis of the stomach, 265. 

of small intestine, 266. 
of large intestine, 268. 

Tubuli seminiferi, 3Q9. 
urinifeti, 277. 

Tunica albuginea oculi, 56.1. 

testis, 308. 
of the ovary, 313. 
cotijunctiva, 388, 563. 
Iluyschiana, 566, 
vaginalis, 220, 308. 
vasculosa testis, 308. 

Turbinate bones, 474. 

Tympanic nerve, 460. 

Tyiopanutti, 481. 

muscles of, 4R4. 
ossicles of, 483. 

Ulnar artery, 49. 

nerve, 80, 62, C8. 

deep branch of, 73. 
veins, anterior, 23. 

posterior, 23, 53, 

Umbilical heruia, 202. 

region of the abdomen, 226. 

■ JUrobilicus, 203. 

Ureter, 256, 287. 

Urethra, female, eonneotioas, 289. 


Urothra, female, orifice of, 182. 

fitriictiiro, 310. 
malo, iutorior, 304. 

cunuoctiouB, 285. 
Urlttlfetoiw tubes, 277, 

Utcriuo arteries, 294. 

plexus of nerves, 312. 
Uterus, 311. • 

interior of, 312. 
ligaments of, 279, 291. 
connections of. 289. 
structure of, 312. 

Uvula cerebolli, .5.59. 
palati, 46.'). 
vcBicie, 301. 

Vagina, connections, 201. 

structure and form, 

Vaginal arteries, 203.* 
plexus. 300. 

Vagus nerve. 368, 4U, 457, 539. 
Vallecula, 558. 

Valve, coronary, 419. 

Eustachian, 419. 
pf emeuni, 268. 
mitral, 423. 
pyloric, 261. 
semilunar, 421,424. 
tricuspid, 420. 
of Vieusactia, 557. 

Valvulee coniiivoutev, 266. 

Vus deferens, 288, 308. 

aberrans, 309. 

V'^asa brevia arteries, 241. 

('fiTerentla testis, 309. 
recta testis, 339. 
vorticosa, 666. 

Vastus oxtemus muscle, 105. 

internus muscle, 103, 

Vein, angular, 384. 

ascendfhg cervical, 434. 

pharyngeal, 462. 
auricular posterior, 367, 
axillary, 19. 
azygos, Jiiigo, 262, 443. 
small, 262, 446. 

superior, 446, 

basilic, 23. 
brachial, 29. 

brachio-cepbalic, loft, 435. 

right, 4;i5. 

bronchia], 445. 

cardiac, 418. 

cava, inferior. 251, 419. 

superior, 419, 430. 
cephalic, 24. 
cerebral, 5.52, 
circumflex iliac, 25 L, 
coronary, of the heart, 418. 

of the stomach, 212. 
deep cervical, 435. 
diaphragmatic, inferior, 251. 
dorsal, of the penis, 195, 220. 

I f of the cliUMTis, 202. 
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Veto, dorBl-eplnal, A31. 
emulgotot, 9fi9, 378. 
eplgaetrio, deep, 354. 

wpeiflcial, 91, 101. 

£tctftl. aS4. 
femoral, 1 01. 
of Galon, 559. 

g luteal, 206. 
winorrholdal, 180, 328. 
hepatic, 874. 
iliac, common, 253. 
external, 354. 
internal, 294. 
infraorbital, 473. 
ittiKMtninate, 435. 

Intercostal, 440. 

suponor, 435. 
totroaplnal, 531, 524. 
toterlobuivtr, 274. ^ 
intralobular, 274. 
jugular, anterior, 357. 
external, 335. 
internal, 367, 457. 
Ungual, 400. 

longitudinal, of the spino,52l. 
lumbar, 35S. 


mammary, internal, 432. 
maxillary. Internal, 396. 
median, of the arm, 22, 40. 
basilic, 24. 
cephalic^ 24. 
menlngo-taohidlan, 531. 
mwenterlo, interior, 238. 

superior, 236, 
ooeinital, 367. 
ophthalmic, 351. 

«j!rarlan, 252. ^ 

pharyn^^al, 462. 
phrenic, Inferior, 251. 
pdpliteal, 126. . 

portal, 244. * 

posterior spinal, 521 . 
proftmda, of the thigh. 111. 
podior external, 91, 101. 

interoia, 120, 193,295. 
pulmonary, 412, 429. 
radial, cutaneous, 24, 40. 
renal. 252, 278. 
sooral, lateral, 295. 
middle, 252. 

saphenous, external, 133. 

inCemal, 92, 154. 


«p|nnaUo, 252. 
4pEual.470. 

^tenio, 241. 
suboiavian, 435. 
SUblobttlar, 274. , 
eomi-rBiial, 251, 

. opapular, 340, 


I Vein, temporal, aupei'ficfal, 367. 
tbymd, inferior, 434. 
middle, 368. 

! superior, 868. 

tibiol, anterior. 158. 

posterior, 138. 
transverse cervical, 340. 
ulnar antoiior, 23, 40. 

posterior, 23. 
nmbilfoal, 426. 
vertebral, 432, 518. 
of the vertebree, 521. 

{ Velum interpositum, 551. 
j Xiendulum palati, 465. 

j Vena cava, inferior, 253, 419. 

! opening for, 247. 

' superior, 4 Id, 430. 

j port®, 244. 

Vono* cavai hepatic®. 27 1. 

I Ventricles of the brain, fifth, 549. 

I fourth, 559. 

I lateral, 547. 

third, 552. 

Ventricles of the heart, leit, 123. 

right, 420. 
structure of 
420. 

of the larynx, 491. 
Vermiform appendix, 2b7. 

prooesaea, 556, 558. 
Vertebral artery. 402, 455, 517, 529. 

vein, 432, 518. 

Veins of the brain, 552. 

of the dura mator, 324, 338. 
of the beatt, 418. 

Voru montanum, 305. 

Vesica urinaria, 303. 

Vesical artery, inferior, 293. 

superior, 393. 

VeslculcB semioales, connections, 288. 

structure, 303. 
Vessels of root of neck, 430. 

Vestibule of the vulva, 182. 

Vidian artery, 480, 
nerve, 479. 

Villi, intestinsl, 266. 

Vitreous body, 668. 

Vocal cords, 491. 

Vulva, 181, 

Wharton's duct, 401 . 

Willis, circle of, 632. 

Winslow's foramen, 230. 

Wiisbeig's nerve, 20, 22. 

Wrist 83. * 

YeUow Spot Of eyeball, 569. 

Zygomoticiii ijiMdor muscle* 880, 
toiuor, 380. 
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